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Bertolonieae s.l. (incluindo Bertolonia, Diolena, Diplarpea, Macrocentrum, 
Monolena, Salpinga e Triolena e, posteriormente, Boyania, Maguireanthus, Tateanthus e 
Tryssophyton) era tradicionalmente reconhecida pelas plantas com hábito herbáceo e cápsulas 
angulares, ovário com escamas apicais envolvendo o estilete e, frequentemente, inflorescências 
com ramos escorpioides. No entanto, a sistemática da tribo tem sido discutida por dois motivos 
principais: 1- se a tribo pertence a Sonerileae ou é uma tribo independente e 2- se distinta de 
Sonerileae, quais gêneros a compõem. Ambas compartilham caracteres como os frutos 
capsulares com hipanto persistente e angular e sementes não cocleadas com a superfície 
tuberculada. A diferença principal estaria na distribuição geográfica, com Bertolonieae s.l. 
ocorrendo no Novo Mundo e Sonerileae no Velho Mundo. Análises filogenéticas recentes 
revelaram uma relação evolutiva distante entre as tribos. Apesar da baixa amostragem de 
terminais, estes trabalhos também indicaram que Bertolonieae s.l. é um grupo parafilético e 
necessita reavaliação. Para tanto, foi necessário aumentar a amostragem da tribo focando em 
Bertolonia, única linhagem que ocorre no leste do Brasil. O gênero possui 33 taxóns e é 
endêmico da Mata Atlântica. Suas espécies caracterizam-se pelo hábito herbáceo e pelos frutos 
secos do tipo cápsula obtriquetra ou bertolonídeo. Elas ocupam ambientes úmidos e sombreados 
do bioma e podem ser terrestres, rupícolas, epífitas ou semiepífitas. Mesmo com algumas 
descrições recentes de novas espécies, ainda se fazia necessário um maior esforço amostral, 
principalmente na região central e norte da Mata Atlântica, para tornar possível o 
desenvolvimento de estudos que reflitam com maior acurácia a ocorrência e diversidade de 
Bertolonia. Após resoluções taxonômicas necessárias, visamos a entender os processos 
evolutivos e biogeográficos do gênero na Mata Atlântica, a partir de dados moleculares, 
morfológicos e geográficos. Os principais objetivos deste estudo foram: 1- Revisitar a 
circunscrição de Bertolonieae s.l. e dos gêneros que a compõem; 2- Avaliar se os caracteres 
morfológicos classicamente utilizados para unir tais gêneros possuem uma única origem 
evolutiva ou se são convergentes; 3- Contribuir para a taxonomia de Bertolonia, aumentando o 
esforço de coleta nas regiões central e norte da Mata Atlântica; 4- Propor uma hipótese 
filogenética para o gênero e testar se Bertolonia constitui um grupo monofilético; e, por fim, 5- 






Bertolonieae s.l. (including Bertolonia, Diolena, Diplarpea, Macrocentrum, 
Monolena, Salpinga, and Triolena, and afterwards Boyania, Maguireanthus, Tateanthus and 
Tryssophyton) were traditionally recognized as plants with an herbaceous habit and angular 
capsules, ovaries with apical scales surrounding the style, and (often) scorpioid inflorescences. 
However, the systematics of the tribe has been discussed mainly for two reasons: 1- whether 
the tribe belongs to Sonerileae or to an independent tribe and 2- if independent, which genera 
compose it. Both tribes share the capsular fruits with an angular, persistent hypanthium, and 
non-cochleate seeds with a tuberculate surface. The main difference would be in the 
geographical distribution with Bertolonieae s.l. occurring in the New World and Sonerileae in 
the Old World. Recent phylogenetic analyses revealed a distant evolutionary relationship 
between both tribes. Moreover, despite the low sampling of terminals, these studies indicate 
that Bertolonieae s.l. is paraphyletic and needs revaluation. Therefore, it was necessary to 
increase the sampling of Bertolonia, the single lineage that occurs in eastern Brazil. The genus 
has 33 taxa and it is endemic of the Atlantic Forest. Its species are characterized by the 
herbaceous habit and the dry, obtriquetrous or bertolonidium-type fruits. They inhabit moist, 
hilly and shaded areas and are terrestrial, rupicolous, epiphytic or semiepiphytic. Despite some 
species recently described, central and northern regions of the Atlantic Forest were still poorly 
collected, and we made an effort to improve collections, in order to build a base for accurate 
studies regarding Bertolonia. After substantial improvement on the taxonomic background, we 
aimed to study evolutionary and biogeographic patterns and processes of the genus in the 
Atlantic Forest, based on molecular, geographical and morphological evidences. The major 
goals of this study were: 1- to revisit the circumscription of Bertolonieae s.l. and its genera; 2- 
to evaluate if traditional morphological characters used have a unique origin in 
Melastomataceae; 3- Contribute to the taxonomy of Bertolonia, increasing the sample effort in 
central and northern Atlantic Forest; 4- to propose a phylogenetic hypothesis for Bertolonia to 
test if the genus is monophyletic; and 5- to study evolutionary and biogeographical patterns and 
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Melastomataceae é um grupo monofilético reconhecido pelas folhas acródromas 
(sensu HICKEY, 1973), flores diplostêmones, bissexuais e radiais, com o hipanto bem 
desenvolvido, estames com conectivos largos e, geralmente, apendiculados (CLAUSING & 
RENNER, 2001). A família (incluindo Memecylaceae) possui cerca de 5100 espécies 
distribuídas principalmente, nas regiões tropicais e subtropicais do globo (RENNER, 1993; 
GOLDENBERG et al., 2015). Na última revisão que tratou toda família, Cogniaux (1891) 
seguiu a classificação proposta anteriormente por Triana (1872) e estabeleceu 13 tribos 
morfologicamente circunscritas (com base, principalmente, em caracteres dos frutos, sementes 
e anteras): Microlicieae, Pleromeae, Osbeckieae, Rhexieae, Merianieae, Oxysporeae, 
Sonerileae, Bertolonieae, Dissochaeteae, Miconieae, Pyxidantheae, Astronieae e Mouririeae. 
Bertolonieae (daqui para frente referida como Bertolonieae s.l., incluindo os gêneros Bertolonia 
Raddi, Diolena Triana, Diplarpea Triana, Macrocentrum Hook.f., Monolena Triana ex Benth. 
& Hook.f., Salpinga Mart. ex DC. e Triolena Naudin) era reconhecida pelas plantas com hábito 
herbáceo e cápsulas angulares, ovário com escamas apicais envolvendo o estilete e, 
frequentemente, inflorescências com ramos escorpioides (COGNIAUX, 1891; RENNER, 
1993; CLAUSING & RENNER, 2001). Posteriormente, Boyania Wurdack, Maguireanthus 
Wurdack, Tateanthus Gleason e Tryssophyton Wurdack foram descritos e adicionados a 
Bertolonieae s.l. (RENNER, 1993).  
A sistemática de Bertolonieae s.l. tem sido alvo de controvérsias por dois motivos 
principais: 1- se a tribo deve ser incluída em Sonerileae ou se constitui uma linhagem 
independente e deve ser mantida (TRIANA, 1866; COGNIAUX, 1891; KRASSER, 1893; van 
VLIET, KOEK-NOORMAN & ter WELLE, 1981; RENNER, 1993; ALMEDA, 1997) e 2- se 
distinta de Sonerileae, quais gêneros a compõem. As duas tribos compartilham caracteres como 
frutos com hipanto persistente e angular e sementes não cocleadas com a superfície tuberculada 
(TRIANA, 1866). No entanto, Bertolonieae s.l. e Sonerileae permaneceram separadas em 
alguns estudos, principalmente, por sua distribuição geográfica, com a primeira ocorrendo no 
Novo Mundo e a segunda no Velho Mundo (TRIANA, 1866; COGNIAUX, 1891). Van Vliet, 
Koek-Noorman & ter Welle (1981) consideraram Bertolonieae s.l. como parte de Sonerileae 
por caracteres anatômicos semelhantes. Já Renner (1993), posteriormente seguida por Almeda 
(1997), circunscreveu Sonerileae em um amplo conceito e dividiu a tribo em duas alianças, 
“Oxyspora-Anerincleistus” e “Sonerila-Bertolonia-Gravesia”. Este segundo grupo citado reune 
os gêneros tropicais de Bertolonieae s.l. com os paleotropicais de Sonerileae e é reconhecido 
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pelas plantas com hábito herbáceo, normalmente com inflorescências escorpioides, mas 
também podendo apresentar cimeiras ou aglomerados de flores e frutos do tipo cápsulas 3-4 
anguladas (RENNER, 1993).  
Recentemente, análises filogenéticas moleculares mostraram uma relação evolutiva 
distante entre Bertolonieae s.l. e Sonerileae (CLAUSING & RENNER, 2001; GOLDENBERG 
et al., 2012; ZENG et al., 2016); ao invés de se agrupar com Bertolonieae s.l., Sonerileae sensu 
stricto (com Amphiblemma Naudin, Calvoa Hook.f., Gravesia Naudin, Phyllagathis Blume, 
Sarcopyramis Wall. and Sonerila Roxb.) foi recuperada próxima de Dissochaeteae (Diplectria 
(Blume) Rchb., Medinilla Gaudich. ex DC.; CLAUSING & RENNER, 2001). Além disso, 
Bertolonieae s.l., como tradicionalmente circunscrita, não seria um grupo monofilético e foi 
informalmente dividida por Goldenberg et al. (2012) em dois clados não diretamente 
relacionados. O primeiro, “Bertolonieae 1” (com Bertolonia, incluindo Bertolonia 
margaritacea Naudin, anteriormente em Salpinga, ver GOLDENBERG, BACCI & 
BOCHORNY, 2016) foi recuperado como grupo irmão do grande clado formado por 
Dissochaeteae + complexo Sonerileae, mais as tribos Blakeeae, Microlicieae, Rhexieae e 
Melastomateae, além de “Bertolonieae 2”, Cyphostyleae e Merianthera e afins. O segundo 
clado, “Bertolonieae 2” (com os gêneros Diplarpea, Monolena e Triolena) foi recuperado como 
grupo irmão de Cyphostyleae. No mesmo estudo, Macrocentrum e Salpinga foram recuperados 
dentro da tribo Merianieae (incluindo Graffenrieda DC. e Meriania Sw.). Recentemente, nas 
primeiras análises moleculares utilizando genomas plastidiais completos de espécies de 
Melastomataceae, Reginato et al. (2016) amostraram três espécies tradicionalmente 
posicionadas em Bertolonieae s.l. (Bertolonia acuminata Gardner, Salpinga maranonensis 
Wurdack e Triolena amazonica (Pilg.) Wurdack). Os resultados mostraram que as espécies 
testadas não são evolutivamente aparentadas, corroborando estudos moleculares anteriores. No 
entanto, uma melhor amostragem das espécies e gêneros que compõem, tradicionalmente, as 
duas tribos, ainda é necessária para possibilitar discussões aprofundadas sobre a cirsunscrição 
das tribos e a história evolutiva dos caracteres que elas compartilham. 
Com o intuito de aumentar a amostragem de espécies dos gêneros que compõem 
Bertolonieae s.l., focamos o nosso trabalho no único que ocorre no leste do Brasil, Bertolonia. 
Este gênero é endêmico da Mata Atlântica (BACCI et al., 2016a, 2016b), se estendendo do sul 
do Brasil (Santa Catarina) até o nordeste (Pernambuco), ao longo da costa, com algumas 
populações de B. kollmannii Bacci & R. Goldenb. e B. nymphaeifolia Raddi ocorrendo no leste 
do estado de Minas Gerais. Apesar de amplamente distribuído no bioma, as espécies possuem 
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um padrão microendêmico de distribuição. Em sua revisão taxonômica de Bertolonia, 
Baumgratz (1990) reconheceu 17 espécies e duas variedades. Uma destas espécies foi citada 
como extrabrasileira, B. venezuelensis Wurdack, com distribuição no Escudo das Guianas. 
Berry (2001) citou uma outra possível espécie de Bertolonia de Cerro Neblina, Venezuela. 
Apesar de compartilharem alguns caracteres morfológicos com as espécies do leste brasileiro, 
ambas possuem inflorescências e hipanto que as diferenciam das demais e, provavelmente, não 
pertencem ao gênero. As espécies de Bertolonia caracterizam-se pelo hábito herbáceo, 
inflorescências com ramos escorpioides e pelos frutos do tipo cápsula triquetra. Elas ocupam 
ambientes úmidos e sombreados da Mata Atlântica e podem ser terrestres, rupícolas, epífitas 
ou semiepífitas (BAUMGRATZ, 1990). Algumas novas espécies de Bertolonia foram descritas 
após a revisão do gênero (BACCI et al., 2016a, 2016b, 2017; BAUMGRATZ et al., 2011; 
SILVA-GONÇALVES et al., 2016), e o gênero foi objeto de alguns tratamentos taxonômicos 
regionais, Santa Catarina (WURDACK, 1962); São Paulo (BAUMGRATZ, 2009); Paraná 
(GOLDENBERG, BACCI & BOCHORNY, 2016); Espírito Santo (BACCI, AMORIM & 
GOLDENBERG, 2017). Apesar do aumento recente do número de espécies do gênero, ainda 
se fazia necessário um maior esforço amostral, principalmente nas regiões central e norte da 
Mata Atlântica, para embasar estudos que reflitam com maior acurácia a ocorrência e 
diversidade de Bertolonia. Após resoluções taxonômicas necessárias, também frutos desta tese, 
visamos a entender os processos evolutivos e biogeográficos do gênero na Mata Atlântica, a 
partir de dados moleculares, morfológicos e geográficos. Assim sendo, este estudo teve como 
objetivos: 1- Revisitar a circunscrição de Bertolonieae s.l. e dos gêneros que a compõe; 2- 
Discutir se os caracteres morfológicos classicamente utilizados para unir tais gêneros possuem 
uma única origem evolutiva ou se são convergentes; 3- Contribuir para a taxonomia de 
Bertolonia, aumentando o esforço de coleta nas regiões central e norte da Mata Atlântica; 4- 
Propor uma hipótese filogenética para o gênero e testar se Bertolonia constitue um grupo 
monofilético; e, por fim, 5- Estudar padrões e processos evolutivos e biogeográficos do gênero 
na Mata Atlântica. Desta forma, esta tese está dividida em quatro capítulos: 1- Revisitando a 
classificação de Melastomataceae: implicações na evolução do hábito e frutos; 2- O aumento 
do esforço amostral em áreas pouco coletadas lança nova luz na diversidade e distribuição de 
Bertolonia, um gênero endêmico da Mata Atlântica; 3- Filogenia de Bertolonia 
(Melastomataceae): ideias sobre evolução, distribuição e morfologia de um gênero herbáceo 
endêmico da Mata Atlântica; e 4-. Montando o quebra-cabeças da Mata Atlântica: Biogeografia 
de Bertolonia (Bertolonieae: Melastomataceae). São também apresentados, como apêndices, 


























* Manuscrito publicado no periódico Botanical Journal of the Linnean Society 
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Bertolonieae (Melastomataceae) has traditionally comprised more than 100 Neotropical 
species in Bertolonia, Boyania, Macrocentrum, Monolena, Salpinga and Triolena, and 
another six species in the monospecific genera Diolena, Diplarpea, Maguireanthus, 
Opisthocentra, Tateanthus and Tryssophyton. The position of the tribe inside or outside 
Sonerileae has been discussed since the first classifications of Melastomataceae. Both tribes 
were always considered closely related because of overall similar morphology, mainly the 
herbaceous habit and angular fruits. Previous phylogenetic analyses have shown that 
Bertolonieae as traditionally circumscribed is not monophyletic and needs reevaluation. These 
previous results also led to questions on why such herbaceous plants from shaded, moist 
habitats and with angular fruits had evolved so many times in different and 
geographically/phylogenetically distant groups of Melastomataceae. We conducted molecular 
phylogenetic analyses in order to evaluate tribal and generic limits, reconstruct morphological 
patterns of and identify clades within the tribe. To infer the monophyly of Bertolonieae and 
the genera that were traditionally included in the tribe we analyzed three plastid (ndhF, rbcL 
and rpl16) and two ribosomal (nrETS and nrITS) DNA markers, using maximum likelihood 
and Bayesian inference in individual and variously combined data sets comprising up to 6646 
characters and 445 terminals. Tribe Bertolonieae as traditionally recognized was recovered in 
four major lineages across the tree. Bertolonieae is recircumscribed here to include only the 
genus Bertolonia. A new tribe, Trioleneae, with the genera Monolena and Triolena is 
described based on molecular, geographic and morphological lines of evidences. Our study 
also shows that the herbaceous habit combined with angular capsules have evolved several 
times in Melastomataceae. Besides the taxonomic changes proposed here, the molecular 
corroboration that Bertolonieae s.l.are not monophyetic and the geographic and 
morphological congruence found in these lineages, the convergence of morphological 
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characters historically used to identify Bertolonieae s.l. might be explained by the occupation 
of similar habitats in different places across the world, i.e. in mostly shaded and moist 
herbaceous layer under the rainforest canopy. The dependence on water for seed dispersal and 
the limited dispersability could also explain the restriction of the taxa to a limited area or 
vegetation type.  
Keywords: Bertolonia, Bertolonieae, Monolena, phylogenetics, Triolena, Trioleneae 
Introduction 
Melastomataceae are a monophyletic group recognized by plants with acrodromous leaves 
(sensu Hickey, 1973), bisexual, radial and diplostemonous flowers, with well-developed 
hypanthia and stamens with enlarged and usually appendaged connectives (Clausing & 
Renner, 2001). The family (including Memecylaceae) comprises around 5,100 species, most 
of them found in tropical and subtropical regions (Renner, 1993; Stevens, 2001 onwards; 
Goldenberg et al. 2015). In the last complete revision of the family, Cogniaux (1891) 
followed the classificationof 13 tribes established earlier by Triana (1872) based mostly on 
fruit, seed, and anther morphology: Microlicieae, Pleromeae, Osbeckieae, Rhexieae, 
Merianieae, Oxysporeae, Sonerileae, Bertolonieae, Dissochaeteae, Miconieae, Pyxidantheae, 
Astronieae and Mouririeae. Bertolonieae (from now on Bertolonieae s.l., with Bertolonia 
Raddi, Diolena Triana, Diplarpea Triana, Macrocentrum Hook.f., Monolena Triana ex Benth. 
& Hook.f., Salpinga Mart. ex DC. and Triolena Naudin; Table 1; Figures 1, 2) were 
recognized by the mainly herbaceous habit and angular capsules, ovaries with apical scales 
surrounding the style, and (often) scorpioid inflorescences (Cogniaux, 1891; Renner, 1993; 
Clausing & Renner, 2001). Later, Boyania Wurdack, Maguireanthus Wurdack, Opisthocentra 
Hook.f., Tateanthus Gleason and Tryssophyton Wurdack were described and added to this 
group based on the same characters (Renner, 1993).  
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The systematics of Bertolonieae s.l., has been subject to some controversy for two 
different reasons: 1-whether it should be placed inside the Sonerileae or as a different tribe, 
(Triana, 1866; Cogniaux, 1891; Krasser, 1893; van Vliet, Koek-Noorman & ter Welle, 1981; 
Renner, 1993; Almeda, 1997; Table 1), and 2-if distinct from Sonerileae, then which genera 
were part of it. Both Bertolonieae and Sonerileae share the angular fruits with an angular, 
persistent hypanthium, and non-cochleate seeds with a tuberculate surface (Triana, 1866). 
However, Bertolonieae and Sonerileae were kept apart mostly due to their geographical 
distribution, with Bertolonieae s.l. occurring in the New World and Sonerileae in the Old 
World. (Triana, 1866; Cogniaux, 1891). Van Vliet et al. (1981) considered Bertolonieae s.l. as 
part of Sonerileae due to similar anatomical features, and Renner (1993), subsequently 
followed by Almeda (1997), widely circumscribed Sonerilae and divided it in two major 
groups, the Oxyspora-Anerincleistus alliance and the Sonerila-Bertolonia-Gravesia alliance 
(all Neotropical Bertoloniae s.l. together with Paleotropical Sonerileae; Table 1). The second 
alliance consists of herbaceous plants with often uniparous (scorpioid) inflorescences, more 
rarely with paniculate cymes or flower clusters and typically 3- to 4-angular capsules (Renner, 
1993). More recently, molecular phylogenetic analyses showed no close evolutionary 
relationship between the Bertolonieae s. l. and Sonerileae (Clausing & Renner, 2001; 
Goldenberg, et al. 2012; Zeng et al., 2016); instead of grouping with Bertolonieae, Sonerileae 
sensu stricto (with Amphiblemma Naudin, Calvoa Hook.f., Gravesia Naudin, Phyllagathis 
Blume, Sarcopyramis Wall. and Sonerila Roxb.) have been found to be nested within 
Dissochaeteae (Diplectria (Blume) Rchb., Medinilla Gaudich. ex DC.; Clausing & Renner, 




Table 1. Classification history of Bertolonieae s.l. and Sonerileae. 
 
 
Cogniaux 1891 based on 
Triana 1872 Krasser 1893 Renner 1993 
Clausing & Renner 2001 
(Based on molecular data) 
Goldenberg et al. 2012 
(Based on molecular data) this paper 
Bertolonieae Bertolonieae Sonerileae 
 
 
Bertolonieae Bertolonieae 1 Bertolonieae 
 Bertolonia Raddi  Eriocnema Naudin  Oxyspora Alliance 
 
 Bertolonia  Bertolonia  Bertolonia 
 Macrocentrum Hook. f.  Bertolonia   Anerincleistus Korth.  Monolena   
 Diolena Naudin  Diolena   Barthea  Triolena Bertolonieae 2 Trioleneae 
 Diplarpea Triana  Diplarpea   Blastus Lour.   Diplarpea  Monolena 
 Monolena Triana ex. 
Benth & Hook. f.   Macrocentrum   Bredia Blume 
Dissochaeteae + 
Oxysporeae + Sonerileae 
complex  Monolena  Triolena (= Diplarpea) 
 Salpinga Mart. Ex DC.  Monolena   Drissenia Korth.  Amphiblemma  Triolena (= Diolena)  
 Triolena Naudin  Salpinga   Neodriessenia Nayar  Blastus   
  Triolena   Ochthocharis Blume 
 Calvoa 
Merianieae 
Dissochaeteae + Oxysporeae + 
Sonerileae complex 
    Oxyspora DC.  Diplectria  Graffenrieda DC.  Amphiblemma, Blastus 
Sonerileae Cassebeerieae (= Sonerileae)   Poikilogyne Backer. f. in Gibbs  Drissenia  Macrocentrum (M. repens)  Boyania, Bredia 
 Amphiblemma Naudin  Amphiblemma   Poilannammia C. Hansen  Gravesia  Salpinga  Calvoa, Drissenia 
 Calvoa Hook. F.  Anerincleistus Korth.   Sporoxeia W. W. Sm.  Medinilla Gaudich.   Fordiophyton, Medinilla 
 Gravesia Naudin  Barthea Hook. f.   Stussenia C. Hansen 
 Phyllagathis Dissochaeteae + 
Sonerileae complex  Oxyspora, Phainantha 
 Phyllagathis Blume  Brittenia Cogn.    Boyania  Phyllagathis, Sarcopyramis 
 Sarcopyramis Wall.  Calvoa  Sonerila-Bertolonia-Gravesia Alliance 
 
 Driessenia 
 Sonerila, Tigridiopalma C. 
Chen 
 Sonerila Roxb. Cassebeeria Dennst. (=  Sonerila)   Amphiblemma, Aschistanthera C. Hansen, Bertolonia   Medinilla  
  Fordiophyton Stapf   Boyania Wurdack, Brittenia, Calvoa  
 




  Gravesia   Centradenia G. Don, Centradeniastrum Cogn.    Meriania 
  Gymnagathis Schauer Cincinnobotrys Gilg, Cyanandrium Stapf, Dicellandra Hook. f.     Macrocentrum 
  Phyllagathis   Diplarpea, Enaulophyton Steenis, Feliciadamia Bullock    
  Sarocoyramis   Fordiophyton, Gravesia, Kerriothyrsus C. Hansen    
    Macrocentrum, Maguireanthus Wurdack, Monolena    
    Opisthocentra Hook. f., Phyllagathis, Preussiella Gilg    
    Salpinga, Sarcopyramis, Scorpiothyrsus H.L. Li    
    Sonerila, Tateanthus Gleason, Triolena, Tryssophyton     
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Furthermore, Bertolonieae s.l., i.e. as traditionally recognized as a strictly Neotropical 
group (Cogniaux, 1891), have not been recovered either as monophyletic and were informally 
divided by Goldenberg et al. (2012) into two non-sister monophyletic groups. The first one, 
“Bertolonieae 1” (with only Bertolonia, including Bertolonia margaritacea Naudin, formerly 
accepted as Salpinga; see Goldenberg, Bacci & Bochorny, 2016), was recovered as the sister 
group of a large clade that includes Dissochaeteae + Sonerileae complex, plus the tribes 
Blakeeae, Microlicieae, Rhexieae and Melastomateae, and also “Bertolonieae 2”, 
Cyphostyleae and Merianthera and allies. The other clade, “Bertolonieae 2” (with the genera 
Diplarpea, Monolena and Triolena) was recovered as sister to Cyphostyleae. In this same 
work, Macrocentrum and Salpinga were recovered outside both groups, within the Merianieae 
(including Graffenrieda DC. and Meriania Sw.). Recently, in the first molecular analysis 
using complete plastid genomes of Melastomataceae, Reginato et al. (2016) sampled three 
species from genera that once were considered in Bertolonieae s.l. (Bertolonia acuminata 
Gardner, Salpinga maranonensis Wurdack and Triolena amazonica (Pilg.) Wurdack). Their 
results corroborate previous molecular-based works (Goldenberg et al., 2012), showing no 
close evolutionary relationship among these species. However, a better sampling with genera 
traditionally positioned mainly inside Bertolonieae s.l. and Sonerileae is still required to 
enable further discussion about the circumscription of the tribes, and to understand whether 
all the similarities among these groups are convergent or retained ancestral characteristics. 
Phylogenetic analyses designed to test other questions within Melastomataceae have 
already shown that (1) Bertolonieae s.l. are not part of the Sonerileae and (2) Bertolonieae s.l. 
are not monophyletic. Both facts open discussions regarding the geographic patterns found 
within the lineages and how morphological characters traditionally used to circumscribe 




Figure 1. Photos of Bertolonieae s.l. A. Specimens of Bertolonia hirsutissima showing the bullate/foveolate 
leaf blade surface. B. Specimens of Bertolonia paranaensis growing on the base of a tree trunk. C. Habit of 
Bertolonia ruschiana, Mata Atlântica (Espírito Santo, Brazil). D. Habit of Bertolonia sanguinea var. 
Santoslimae, Mata Atlântica (Rio de Janeiro, Brazil). E. Specimens of Macrocentrum droseroides (Potaro-
Siparuni, Guyana). F. Habit, flowers and fruits of Macrocentrum vestitum. G. Habit of Macrocentrum minus 
showing the dimorphic leaves in the same individual. H. Specimens of Macrocentrum parvulum (Sipaliwini, 
Suriname). I. Leaf blade abaxial surface of Monolena primuliflora. J. Leaf blade adaxial surface of 
Monolena primuliflora. K. Specimens of Triolena hirsuta. L. Habit and flowers of Triolena vasquezii (A-




Figure 2. Photos of Bertolonieae s.l. A. Flower of Bertolonia mosenii, Mata Atlântica (Paraná, Brazil). B. Flower 
of Bertolonia sp., Mata Atlântica (Bahia, Brazil). C. Flower of Bertolonia ruschiana, Mata Atlântica (Espírito 
Santo, Brazil). D. Flower bud of Macrocentrum vestitum, (Potaro-Siparuni, Guyana). E. Flower of Macrocentrum 
fasciculatum (Lely Mountains, Suriname). F. Flower of Macrocentrum droseroides (Potaro-Siparuni, Guyana). 
G. Flowers of Monolena primuliflora (Peru). H. Inflorescence of Triolena vasquezii. I. Flower of Triolena 
vasquezii showing the morphology of anthers and connective appendages. J. Flower of Triolena hirsuta showing 
the morphology of anthers and connective appendages. K. Lateral view of old obtriquetrous capsules 
(bertolonidium) of Bertolonia acuminata. L. Ventral view of old obtriquetrous capsules (bertolonidium) of 
Bertolonia acuminata. M. Young triquetrous capsules of Monolena primuliflora. N. Old cup-shaped capsules of 
Macrocentrum minus showing growing seedlings on it (vivipary). O. Lateral view of a cup-shaped capsules of 
Macrocentrum parvulum. P. Ventral view of triquetrous capsules of Triolena vasquezii (A by Lucas Katsumi; B-




Melastomataceae researchers while working with Bertolonieae s.l. and Sonerileae is why 
herbaceous plants with scorpioid inflorescences and angular fruits had evolved so many times 
in different and geographically/phylogenetically distant groups in Melastomataceae. In this 
study, we reconstruct a generic phylogenetic hypothesis for Melastomataceae, emphasizing 
the relationships between Bertolonieae s.l. and Sonerileae, as well as within Bertolonieae s.l., 
and we use this framework to evaluate tribal and generic classifications previously proposed 
for the group based on molecular, geographical and morphological evidences.  
Methods 
Taxon sampling 
In order to study the phylogenetic relationships of genera that have been assigned to 
Bertolonieae s.l. and Sonerileae, we compiled all terminals of Melastomataceae available in 
the NCBI database (GenBank) for five DNA regions (ETS, ITS, ndhF, rbcL and rpl16). We 
considered terminals with two or more different sequences (except for terminals that belong to 
our ingroup; Supporting Information Appendix 1). GenBank accessions for all sequences 
included in this analysis are available in Supporting Information Appendix 1. We also 
generated 76 sequences for 33 terminals of Bertolonieae s.l. and Sonerileae to increase the 
generic, geographic and morphological representation for these groups. The final data matrix 
contains 445 terminals representing all tribes or major clades recognized to date within 
Melastomataceae. Our ingroup is not monophyletic and includes 54 terminals, representing all 
taxa assigned to Bertolonieae (sensu Cogniaux, 1891) as well as representative genera of the 
old-world members of the Sonerila-Bertolonia-Gravesia Alliance (sensu Renner, 1993; 
Calvoa Hook. f., Fordiophyton Stapf, Phyllagathis Blume, Sarcopyramis Wall. and Sonerila 
Roxb.). We were able to sample the type species of Bertolonia (Bertolonia nymphaeifolia 
Raddi), Boyania (Boyania ayangannae Wurdack), Monolena (Monolena primuliflora Hook. 
f.) and Salpinga (Salpinga secunda Schrank & Mart. ex DC). The type of Macrocentrum has 
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not been designated, and we were not able to sample the type of Triolena, Triolena 
scorpioides Naudin. 
DNA extraction, amplification and sequencing 
Total genomic DNA was isolated from silica-dried or herbarium material using the DNeasy 
Plant Mini Kit (Qiagen, Valencia, CA, USA) following the protocol suggested by Alexander 
et al. (2007). Herbarium samples were isolated with longer incubation periods at lower 
temperatures (24h at 42 °C) and re-suspended in smaller amounts of elution buffer (50 µl 
instead of 150), which proved to be more successful for this type of sample.  
Phylogenetic analyses were based on five concatenated DNA regions, three plastid: the 
chloroplast NADH dehydrogenase F (ndhF), the ribulose biphosphate carboxylase large chain 
(rbcL), and the ribosomal protein L16 (rpl16) and two spacers of the ribosomal RNA: 
External transcribed spacer (ETS) and internal transcribed spacer (ITS). All these loci have 
been used previously in phylogenetic analysis for the family (e.g. Clausing & Renner, 2001; 
Goldenberg et al., 2012; Reginato & Michelangeli, 2016; Rocha et al., 2016), ITS, ndhF and 
rbcL were amplified in two segments using internal primers (Supporting Information 
Appendix 2). DNA amplifications were performed by polymerase chain reaction (PCR) in a 
final volume of 15 μl with the following reaction components: 0.5–0.7 μl genomic DNA (c. 
30 ng μl –1), 7.5 μl 29 EconoTaq Plus Green (Lucigen Technologies), 2 μl of each primer (3 
μM), 0.75 μl spermidine (4 μM) and 2.5 lL purified water. The PCR conditions were similar 
for all markers with small adjustments in the annealing temperature and extension time 
(Supporting Information Appendix 2).  
Alignment and phylogenetic analyses 
Sequence alignment was performed on each locus individually with MAFFT v7 (Katoh et al., 
2005) as implemented through Geneious v. 9.1.7. (http://www.geneious.com, Kearse et al., 
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2012). Furthermore, the sequences were manually inspected to minimize possible mistakes 
made by the software. DNA substitution models were selected for each marker (Table 2) 
using jModeltest v.2.1.3 (Darriba et al., 2012), using the three-model scheme with or without 
four discrete rate categories approximating a gamma distribution (+G), including models with 
equal/unequal base frequencies (+F) and a proportion of invariable sites (+I). The likelihoods 
were calculated using an ML optimized base tree with NNI topology search using phyml 
(Guindon & Gascuel, 2003) and the models were evaluated using the corrected Akaike’s 
information criterion (AICc). 












ETS 291 888 650 (73.2 %) 552 (62.2 
%) 
0.75 0.1941 34.2 GTR + G 
ITS 342 1261 734 (58.2 %) 575 (45.6 
%) 
0.75 0.1053 32.8 GTR + I + G 
ndhF 360 1427 611 (42.8 %) 456 (32 %) 0.84 0.0464 34.1 GTR + I  
rbcL 203 1521 429 (28.2 %) 265 (17.4 
%) 
0.76 0.024 32.6 GTR + I  
rpl16 167 1549 795 (51.3 %) 555 (35.8 
%) 
0.8 0.0707 40.9 GTR + I  




0.72 0.0898 60.8 - 
 
Each separate region data set and the concatenated matrix were analyzed using Maximum 
Likelihood (ML) analysis and Bayesian inference (BI). The ML analyses were performed 
using RAxML with default parameters, through the CIPRES Science Gateway 
(http://www.phylo.org/; Miller, Pfeiffer & Schwartz, 2010). Bootstrap values were estimated 
using RAxML as well, based on 1000 searches run through the CIPRES Science Gateway. 
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The BI analyses were performed using Mr Bayes 3.2.2. (Huelsenbeck & Ronquist, 2001; 
Ronquist & Huelsenbeck, 2003), through the CIPRES Science Gateway 
(http://www.phylo.org/; Miller et al., 2010). The analyses consisted of two independent runs 
of 100 million generations with sampling of every 1000th generation. The first two million 
generations (10%) of trees were discarded as “burn-in” with the remaining trees summarized 
in a 50% majority-rule consensus where the proportion of clades on the tree represent BI 
posterior probabilities.  
Morphological and distribution data 
The map with the distribution of the clades recovered in our analyses was elaborated in 
software R (R Development Core Team, 2017), using functions of the packages dismo 
(Hijmans, Leathwick & Elith, 2017), maps (Becker & Wilks, 2016) and maptools (Bivand & 
Lewin-Koh, 2017), based on data extracted from the GBIF.org database, also through R, with 
RGBIF (iNaturalist.org, 2017). The data extracted from the platform was curated and doubtful 
occurrences were withdrawn from the analysis if we were unable to confirm a locality and 
determination.  
Scanning electron micrographs (SEM) of seeds and leaf surfaces were obtained from 
herbarium specimens. Seeds and leaf fragments were fixed on aluminum stubs, sputter coated 
with gold palladium in a Hummer 6.2 sputter coater for 3-3.5 min. and examined and 
photographed on a Jeol JSM-5410 LV Scanning Electron Microscope in the Structural Botany 
Laboratory at The New York Botanical Garden.  
Data on habit, flower and fruit morphology was gathered directly from herbarium specimens 
at NY and UPCB, or from the literature (Almeda, 2009; Almeda & Umana, 1991; Berry et al. 
2001; Baumgratz, 1990; Baumgratz, Amorim & Jardim, 2011; Bacci, Amorim & Goldenberg, 
2017; De Candolle, 1828; Gleason, 1952; Hooker, 1867; Mendoza-Cifuentes, 2010; Triana, 
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1872; Warner, 2002; Wurdack, 1958; 1964; 1973; 1993). Two characters were selected 
according to their taxonomic value in traditional Melastomataceae classifications: habit 
[woody (0), herbaceous (1)] and fruit type [fleshy (0), loculicidal capsule (1), angular capsule 
(2)] (codification of character states available on Supporting Information Appendix 3). We 
used the “ace” function of phytools (Revell, 2012), available in R environment, to perform a 
maximum likelihood ancestral state reconstruction. It has three model options for binary states 
(ER, SYM and ARD) and we selected the one with the best rate for our data.  
Results 
The aligned combined DNA matrix for all regions consisted of 6646 characters; summary 
information for each data partition and combined matrices are given in Table 2. The tree 
topologies resulting from combined and separate analyses, despite missing data (Supporting 
Information Appendix 1) were congruent and the well supported nodes were recovered in all 
of them. In all analyses, Bertolonieae s.l. were recovered as not monophyletic with the genera 
that once belonged to it distributed in four major lineages throughout the tree (Figures 3, 4 
and 5). These lineages are moderately to strongly supported in all analyses. We also 
corroborated that Bertolonieae s.l. and Sonerileae are not closely related. Moreover, 
Sonerileae are also recovered as not monophyletic, and their genera are spread throughout the 
Sonerileae + Dissochaeteae + Oxysporeae clade (Figure 3 and 4). The position of the complex 
Sonerileae + Dissochaeteae + Oxysporeae is unclear in our analyses as well as the relationship 
among genera that compose Sonerileae. 
Most genera of Bertolonieae s. l. are recovered as monophyletic, except for Boyania and 
Macrocentrum (Figures 4B and 5A). Phainantha Gleason, is resolved as sister to the Boyania 
colombiana Humberto Mend. + the remaining Dissochaeteae + Sonerileae + Oxysporeae 
complex. The first diverging clade within this complex contains Old World representatives of 
Sarcopyramis and and Calvoa, along with the New World Tryssophyton and Boyania 
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ayangannae, albeit with low support values. (Figure4B). All terminals of Macrocentrum and 
Salpinga were recovered within the Merianieae. The tribe is positioned as a sister clade of 
Miconieae + (Ericonema + Physeterostemon R. Goldenb. & Amorim) (Figure 3). However, 
Macrocentrum is resolved as polyphyletic, recovered in three different clades (Figure 5A). 
The first one (informally named as Macrocentrum I) with three taxa (Macrocentrum cristatum 
var. microphyllum Cogniaux, M. fasciculatum (DC.) Triana and Macrocentrum cristatum var. 
cristatum (DC.) Triana) is sister to Salpinga Mart. ex DC., and these two groups together are 
resolved as sister to the remaining Merianieae. Macrocentrum repens (Gleason) Wurdack and 
M. neblinae Wurdack (informally named as Macrocentrum II) were recovered forming a 




Figure 3. Maximum likelihood species tree with all DNA regions (ETS, ITS, ndhF, rbcL and rpl16). Bootstrap 
values for nodes follow the legend.  
(Cham.) Triana and M. subumbellata Cogn.) and Adelobotrys adscendens (Sw.) Triana 
(Figure 5). All other species of Macrocentrum sampled here (informally named as 
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Macrocentrum III) form a well-supported clade sister to Macrocentrum II, although this 
relationship has low support (Figure 5A).  
Bertolonia was recovered as monophyletic with high support values in all analyses (Figure 3, 
4A). It is sister to a large group composed of Cyphostyleae, Blakeeae, a clade that also nests 
genera that once were positioned in Bertolonieae s.l., Triolena and Monolena, Dissochaeteae 
+ Sonerileae + Oxysporeae complex, Merianthera and allies (informally designated), 
Microlicieae, Marcetieae and Melastomateae. Within Bertolonia, a clade composed of 
Bertolonia alternifolia Baumgratz, Amorim & A. B. Jardim + (B. marmorata and B. maculata 
DC.) was recovered as sister to all the remaining species of Bertolonia (B. leuzeana (Bonpl.) 
DC., B. margaritacea, B. formosa Brade, B. bullata Baumgratz, Amorim & A. B. Jardim, B. 
paranaensis Baumgratz and B. mosenii Cogn.; Figure 4A).  
Monolena and Triolena formed a clade in all analyses performed, with high support values 
(Fig 5B). The Trioleneae clade (Figure 5B) is sister to a bigger clade with Dissochaeteae + 
Sonerileae + Oxysporeae complex, Merianthera and allies, Microlicieae, Marcetieae, 
Melastomateae, although with low support values (Figure 3). Both genera are recovered as 
monophyletic. Within Monolena, M. primuliflora Hook.f. is sister to M. lanceolata L. Uribe 
and M. pilosiuscula L. Uribe; within Triolena, T. paleacea (Triana) Almeda & Alvear 
(formerly Diplarpea paleacea Triana) is sister to the remaining species of the genus (Figure 
5B).  
The ancestral state reconstructions for both the herbaceous habit and the angular fruits in 
Melastomataceae show that they have evolved several times in the clades recovered for the 









Figure 4. Detailed lineages of Bertolonieae s.l. and Sonerileae recovered in the maximum likelihood 
analyses. The whole tree on the left side in black, lineage zoomed colored in red. Boostrap values 
above and posterior probabilities below the nodes (showing only boostrap values above 50%). The 




Figure 5. Detailed lineages of Bertolonieae s.l. and Sonerileae recovered in the maximum likelihood analyses. 
The whole tree on the left side in black, lineage zoomed colored in red. Boostrap values above and posterior 
probabilities below the nodes (showing only boostrap values above 50%). A. Merianieae. B. Trioleneae. 
Discussion 
Bertolonieae s.l. x Sonerileae. —  
Our study confirms previous analyses based on limited sampling, that Bertoloniae s.l. are not 
monophyletic, nor closely related to phenetically similar species in Sonerileae, which are also 
not monophyletic (Clausing and Renner, 2001, Michelangeli et al., 2011, Goldenberg et al., 
2012). Indeed, Bertolonieae s. l. are resolved in four major non-sister lineages: 1-
Bertolonieae, with only Bertolonia; 2-Trioleneae (formally described below), with Monolena 
and Triolena; 3-Macrocentrum and Salpinga within Merianieae; and 4- Boyania and 
Phainantha at the base of the Sonerileae complex. Core Sonerileae was recovered as an extra-
American clade, within a larger complex that includes Dissochaeteae and Oxysporeae. The 
taxonomic affinities between Bertolonieae s.l. and Sonerileae have been uncertain in previous 
studies (Triana, 1865; Cogniaux, 1891; Krasser, 1893; van Vliet et al., 1981; Renner, 1993). 
The main characters used in recognizing Bertolonieae s.l. were the presence of stamens in a 
number different from the number of ovary locules (or twice the number of locules), a 
condition also known as anisomery, along with their NewWorld distribution (vs. the stamens 
isomerous and Old-World distribution for Sonerileae and Oxysporeae; Triana, 1872). The 
position of Sonerileae as part of a Dissochaeteae + Sonerileae complex, and also as a sister 
clade of Blakeeae, had already been suggested (Goldenberg et al., 2012; Zeng et al., 2016), 
and it is confirmed here, albeit the support for several of the basal relationships is from 
moderate to weak. Our analyses, with considerably increased sampling of Bertolonieae s.l., 
mostly agree with the main lineages shown by Goldenberg et al. (2012). However, we 
recovered two more lineages of Macrocentrum (Figure 5A) and one of Boyania (Figure 4B). 
While it is obvious that Bertolonieae s. l. is not monophyletic, and the tribe needs a taxonomic 
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reeavaluation, these results are highly consistent with biogeography and some morphological 
characters as detailed below. Of particular note, is that the “angular fruit” character assigned 
to Bertolonieae s.l. and Sonerileae actually groups several different types of capsules, and it is 
not a homologous trait. For details, please see the individual clade descriptions and section on 
fruit evolution below. 
Boyania (Sonerileae). — Boyania has only two species, B. ayangannae from the Guiana 
shield, and B. colombiana from southeastern Colombia (Figure 4B). The genus is recognized 
by its 5-merous flowers, isomorphic stamens with dorsal and ventral connective appendages, 
and the 5-locular superior ovary (Wurdack, 1964; Mendoza-Cifuentes, 2010). In describing B. 
colombiana, Mendoza-Cifuentes (2010) used the morphology of the leaf base, petiole length 
and the absence of the dorsal appendage in the connective to distinguish it from B. 
ayangannae. Despite having fruits that are dry aristate capsules similar to other genera in 
Bertolonieae s.l., they are quadrangular, contrasting with the triquetrous type in Bertolonia, 
Monolena, Triolena and the trumpet and cup-shaped ones in Salpinga and Macrocentrum. In 
the previous analyses (Goldenberg et al., 2012; Zeng et al., 2016), only B. colombiana was 
sampled and the species was recovered as sister to Phainantha and closely related to the 
Dissochaeteae + Sonerileae + Oxysporeae complex. The position of B. colombiana remained 
the same in our analyses, and the inclusion of B. ayangannae indicates that Boyania may not 
be monophyletic. However, there is very low support for the basal nodes of this clade and the 
relationships between these two species of Boyania and those of Phainantha and 
Tryssophyton, as well as the relationships of these to genera in the Dissochaeteae + Sonerileae 
+ Oxysporeae complex need to be further evalutated. 
Macrocentrum and Salpinga (Merianieae). — Macrocentrum has ca. 22 accepted taxa, 
distributed mostly in the Guayana Shield in southern Venezuela and Colombia, northern 
Brazil, French Guiana, Guyana and Suriname, with one species found in the Venezuelan 
36 
 
Coastal Cordillera, Ecuador and Northern Peru (Wurdack, 1973, 1980; Berry et al., 2001; 
Baumgratz et al., 2010; Barbosa-Silva, 2016) and one recently found in central Peru 
(Michelangeli & Goldenberg, 2018). The genus is characterized by flowers with four or five 
petals, isomorphic stamens with dorsal connective appendages, dry trumpet and cup-shaped 




Figure 6. Ancestral character reconstructions. A. Herbaceous habit. B. Fruit type.  
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Mendoza-Cifuentes, 2010; Table 3). Our analysis confirms that the genus is resolved within 
the Merianieae, although not monophyletic (Goldenberg et al., 2012; Zeng et al., 2016) and in 
three distinct lineages. The first, Macrocentrum I, including M. cristatum var. microphyllum, 
M. cristatum var. cristatum and M. fasciculatum, is sister to all species of Salpinga sampled 
here. These three taxa share isomorphic leaves, branched and long inflorescences, flowers 
with four petals (five in M. fasciculatum) and glabrous ovary apex (Table 3). Macrocentrum 
II (M. neblinae and M. repens) was recovered as sister to some species of Meriania and 
Adelobotrys adscendens and the remaining species of Macrocentrum. Both species have 
creeping stems, dimorphic leaves, flowers with five petals and pilose ovary apex (Table 3). 
Macrocentrum III groups five species of Macrocentrum (M. minus, M. vestitum, M. 
brevipedicellatum, M. droseroides and M. anfractum), all of which have succulent or 
transparent leaves, and flowers with four petals and glabrous ovary apex (Table 3). Wurdack 
(1963) had already used the number of petals to distinguish species of Macrocentrum. The 
number of petals, together with the morphology of the leaves (isomorphic or dimorphic), 
inflorescences (or solitary flowers) and the ovary apex indumentum could explain the patterns 
found in our analyses. When Hooker (1867) proposed Macrocentrum, he mentioned two 
species that at the time were in Salpinga (S. fasciculata DC. and S. parviflora DC.), but he did 
not make the necessary new combinations. Triana (1872), made the combination for M. 
fasciculatum, but he placed S. parviflora in synonymy under M. cristatum. Salpinga 




Table 3. Morphological characters traditionally used to recognize genera that belong to Bertolonieae s.l. (based on Mendoza-Cifuentes 2010) 




 Boyania I  Boyania II Bertolonia Macrocentrum I Macrocentrum II Macrocentrum III Monolena Salpinga Triolena 
Leaves (isomorphic or 
dimorphic) 
Isomorphic Isomorphic Isomorphic Isomorphic Dimorphic Isomorphic and 
dimorphic 
Isomorphic Isomorphiic Isomorphic 
Inflorescence helicoid 
or with helicoidal 
branching 
Yes Yes Yes No No No Yes Yes Yes 
Number of petals 5 5 5 4 (5) 5 4 5 5  5 
Stamens (isomorphic or 
dimorphic) 
Isomorphic Isomorphic Isomorphic Isomorphic Isomorphic Isomorphic Isomorphic Dimorphic Isomorphic 
Connective appendage 
orientation 
Ventral Dorsal/Ventral Dorsal Dorsal Dorsal Dorsal Ventral Dorsal Ventral 
Ventral appendage 
number 
1 1 n/a n/a n/a n/a 1 n/a 2-3 
Fruit format Quadrangular - Triquetrous Funnelform Funnelform Funnelform Triquetrous Funnelform Triquetrous 
Ovary apex Glabrous Glandulose-
setulose 
Glabrous Glabrous Pilose Glabrous Glabrous Glabrous Pilose 
Ovary locules (number) 5 5 (4) 3 (4) 3 (2-4) 3 (2-4) 3 (2-4) 3 3 3 
Seed format Ovoid - Ovoid/oblong Ovoid   Ovoid Subcocleate Ovoid 




In conclusion, the type of Macrocentrum has not been designated and the genus will need to 
be lectotypified. However, because the sampling of this study is rather poor for Merianieae, 
the taxonomy and nomenclature of Macrocentrum would be better dealt in a future study that 
can adequately address these questions. 
All the 12 accepted species of Salpinga are distributed in northern Brazil, Ecuador, Guyana, 
Peru and Venezuela, and are recognized by the isomorphic leaves, inflorescence in unilateral 
scorpioid cymes or solitary, 5-merous flowers, and anther connective with an ascending 
dorsal spur and a basal appendage (Berry et al., 2001). Salpinga was previously recovered as 
polyphyletic (Goldenberg et al., 2012), with S. maranoensis and S. secunda in Merianieae, 
while S. margaritacea was recovered inside a Bertolonia clade that the authors informally 
designated as Bertolonieae 1. With the inclusion of S. pusilla and S. glandulosa, core 
Salpinga is resolved as monophyletic and sister to the Macrocentrum I clade within the 
Merianieae. However, given the low sampling of this genus, this result needs to be confirmed. 
The close evolutionary relationship between Salpinga and Macrocentrum recovered here 
coincides with a similar geographic distribution (both genera occur in northern Amazonia and 
the Guiana shield; Table 3) and shared morphological characters (Table 3), such as the 
orientation of the connective appendage and details of the fruit and seed coat. In fact, some 
species that are currently in Macrocentrum were originally described in Salpinga (De 
Candolle, 1828), but later transferred to the former (Triana, 1872). The placement of S. 
margaritacea inside Bertolonia is consistent with biogeography, as this species is endemic to 
the Atlantic Forest of eastern Brazil (see below), and also with morphology, mainly due to the 
triquetrous angular capsules. Indeed, this species has been recently considered to be a 





Trioleneae. — This strongly supported clade is represented by 11 accessions belonging to 
two genera, Monolena and Triolena. Both have similar distributions in Central America, the 
foothills of the Andes, and western Amazonia (Table 4; Figure 5B). Monolena, Diolena 
Naudin and Triolena were, for a long time, distinguished by the morphology of the ventral 
connective appendage of the anthers (Hooker, 1867), with one, two and three dorsal 
appendages, respectively. Based on unpublished comments by Paul Standley, Williams 
(1963) indicated that Diolena and Triolena should be united because several species only 
differed by the number of appendages (two or three), but little else. As both names were 
published in the same work and they contained a similar number of taxa, Triolena was 
selected as the name to be kept and Diolena was reduced to synonymy (Williams, 1963). In 
the same work, Williams made some of the new combinations, including the type of Diolena 
(D. higrophila Naudin) into Triolena. Diplarpea was a monospecific genus distinguished 
from Diolena and Triolena by the plants being covered with simple and flaky whitish 
trichomes, isomorphic stamens, and anther connectives with a unique short ventral appendage 
and with a dorsal, short, recurved calcar (Triana, 1872; Cogniaux, 1891; Mendoza & Ramírez, 
2006). Its only species was recently transferred to Triolena (Almeda & Alvear in Bernal, 
Gradstein & Celis, 2015), based on published phylogenetic results by Goldenberg et al. 
(2012) (F. Almeda, pers. comm). In a broad circumscription of Triolena that includes Diolena 
and Diplarpea, the morphology of the connective ventral appendage varies from one to three 
(or one 2-3-splitted at the apex), ventro-basal erect or curved-ascending filiform or even 
clavellate. 
Despite sharing a set of morphological features, such as the flowers with five petals, scorpioid 
inflorescences, stamens with ventral connective appendages and triquetrous dry capsules 
(Table 3), Monolena and Triolena differ by the rhizomatous habit in Monolena (the vegetative 
shoot axis condensed into a fleshy, green to brown rhizome; Warner, 2002),  
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(sampled) Distribution  
Bertolonia Raddi 25 (9) Eastern Brazil 
Boyania Wurdack 2 (2) Guyana and Colombia 
Macrocentrum Hook. f. 26 (11) Northern Brazil, Colombia, Ecuador, French Guyana, Guyana, Suriname and Venezuela 
Maguireanthus Wurdack 1 (0) British Guiana 
Monolena Triana ex Benth. & Hook. f. 16 (3) Northern Brazil, Costa Rica, Ecuador, Guatemala, Panama, Colombia 
Opisthocentra Hook. f. 1 (0) Northern Brazil and Colombia 
Salpinga Mart. ex DC. 12 (4) Northern Brazil, Ecuador, Guyana, Peru and Venezuela 
Tateanthus Gleason 1 (0) Northern Brazil and Venezuela 
Triolena Naudin 27 (8) 




branching of the connective appendages (unbranched in Monolena, usually branched in 
Triolena; Table 3), ovary apex (glabrous in Monolena, pilose in Triolena; Table 3) and the 
surface of the seeds (rugose in Monolena and smooth/tuberculate in Triolena; Table 3; Figure 
7). Altough both genera have triquetrous fruits, they often have fleshy walls until fairly late in 
development in Monolena. Due to the evolutionary relationships recovered here, and the 
geographical and morphological similarity of both genera, we propose here a new tribe (see 
below), Trioleneae. The new tribe is composed by two genera, Monolena and Triolena, with a 
distribution ranging from Peru, Northern Brazil, Colombia and Ecuador, to Central America 
through Panamá, Costa Rica, Nicaragua and southern Mexico (Figure 8). The plants are small 
herbs with scorpioid inflorescences, ventral appendages in the connective of the anthers and 
dry, triquetrous capsules. It should be noted that the type of Triolena (T. scorpiodes) was not 
sampled in this study. However, the flower, fruit, and overall morhopogy of this species 
leaves no doubt that it belongs with all other species of Triolena sampled here. Despite being 
geographically and genetically segregated, Trioleneae and Bertolonieae share several 
morphological features (Table 3). However, they differ mainly by the orientation of the anther 
connective appendages (usually dorsal in Bertolonieae and ventral in Trioleneae). 
Bertolonieae. — The circuscription of Bertolonia as a genus has undergone recent minor 
changes with the inclusion of Salpinga margaritacea (see Goldenberg et al., 2016). 
Additionally, there are two species found in the Guiana Highlands at Cerro Neblina 
(Bertolonia venezuelensis Wurdack and an unpublished species; Berry et al., 2001) which 
most likely do not belong in Bertolonia. Although superficially similar to the species of 
Eastern Brazil, these two species differ in the inflorescence and hypanthium morphology. 
Bertolonia venezuelensis and the undescribed species have a branched inflorescence with a 
thin axis and flowers arranged in dichasia, while the species of Bertolonia in Eastern Brazil 
have inflorescences that are rarely branched (in that case, always near the base) with a  
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thickened axis and with the flowers not in dichasia but arranged in scorpiod cymes. Unlike 
species of eastern Brazil, the hypanthium of B. venezuelensis is not ribbed and is broadly 
campanulate. Mature fruits are not known for B. venezuelensis or the undescribed species, but 
in both cases, old flowers lacking petals and stamens, and developing fruits seem terete and 
not triquetrous as in Bertolonia (or Triolena and Monolena). Bertolonia venezuelensis is also 
vegetatively similar to the two-known species of Boyania. However, the former has stamens 
without appendages, while the later have both dorsal and ventral connective appendages. 
Unfortunately, we lack molecular data to ascertain the placement of B. venezuelensis, but 
given its discordant morphology and distribution, we are confident in that it is not part of 
Bertolonia. Until more data become available, we include it in Bertolonia as insertae sedis.  
With these changes, Bertolonia occurs in eastern Brazil, endemic to the Atlantic Forest and 
with no representatives in the Amazon or central America (Table 4; Figures 8, 5A). 
Considering our new circumscription, Bertolonia becomes the only genus in tribe 
Bertolonieae. Our analyses confirm the monophyly of the newly circumscribed Bertolonia. Its 
species are small, perennial herbs that inhabit moist and shaded areas, growing on forest litter, 
rocks or shallow soils, on decaying trees or as epiphytes on the base of tree trunks (frequently 
tree ferns; Baumgratz, 1990; Bacci, Amorim & Goldenberg, 2016b). The plants are covered 
with glandulose-punctate trichomes and/or with other types of trichomes, rarely glabrous 
(Baumgratz, 1990). The inflorescences are scorpioid with 5-merous flowers, the petals vary 
from white to pink (with some intermediate states), and the anthers vary from cream to 
yellow, with ventral, seldom unappendaged anther connectives (Baumgratz, 1990; Bacci et 
al., 2016b). The obtriquetrous bertolonidium-type capsules (following Baumgratz, 1983-
1985) are also an important character to identify Bertolonia. Several new taxa were described 
in the last 10 years (Baumgratz et al., 2011; Bacci et al., 2016a; Bacci et al., 2016b, 2017, 
2018; Silva-Gonçalves, Baumgratz & Nunes-Freitas, 2016), mainly from the central  
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region of the Atlantic Forest. The evolution and biogeography of Bertolonia is currently under 
study (Bacci et al., in prep.).  
Biogeographical congruence and morphological patterns. — The four major lineages of 
Bertolonieae s. l. recovered in our phylogenetic hypothesis are strongly congruent with 
geography (Figure 8). Bertolonieae s.l. until now have been regarded as a widespread tribe, 
inhabiting almost every rainforest in South and Central America. Our study shows that the 
lineages are restricted to some regions and that geographically distant members are also 
phylogenetically distinct. A similar pattern of geographic cohesion has been found for other 
clades of Neotropical Melastomataceae (Michelangeli et al., 2004; 2008, 2013; Goldenberg et 
al., 2008, Reginato & Michelangeli, 2016; Rocha et al., 2016). Bertolonieae is now restricted 
to eastern Brazil, in the Atlantic Forest, Trioleneae occurs in western Amazonia, central 
America, and southern Mexico, Salpinga and Macrocentrum in northern Amazonia and the 
Guyana Shield, and Boyania (along with Phainantha) in the Guiana Shield, with P. 
shuariorum C. Ulloa & D. A. Neill in the Ecuadorian Andes (Figure 8).  
A set of morphological characters shared by several genera of Bertolonieae s.l. and 
Sonerileae, mostly the small, herbaceous habit, usually with big leaves and scorpioid 
inflorescences, and the angular, capsular fruits (Figures 1 and 2) led to the speculation that 
these plants also shared an evolutionary history (Renner, 1993). However, our study shows 
that this set of morphological characters has evolved several times in Melastomataceae. This 
morphological convergence might be explained by their similar habitat (shaded and moist 
understory under rainforests canopy) on different continents, or in different regions on the 
same continent, and the dependence of seed dispersal on water. The diversity of habits and 
habitats in Melastomataceae reveals several combinations of habit and fruit type. Despite 
being uncommon in the family, the herbaceous habit occurs in four other lineages identified 
here, in other groups across the family such as the Marcetieae, the Microlicieae, the genus 
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Eriocnema Naudin, etc. (Almeda & Pacífico, 2018; Rocha et al., 2016, 2018). However, the 
angular capsules are restricted to plants with an herbaceous habit in Melastomataceae. Our 
character reconstruction analysis shows that the hypothetical common ancestors of the 
lineages recovered have the highest probality of being woody plants and that the herbaceous 
habit, therefore, evolved many times across the family (Figure 6A). 
Many traditional classifications of Angiosperm families, including, in the case of the 
Melastomataceae those of Triana (1872) and Cogniaux (1891), regarded the type of fruit as 
taxonomically important, particularly in higher-level classification. The over emphazis of 
these fruit characters has often led to the recognition of artificial groups (Clausing, Meyer & 
Renner, 2000). This would not be the case if similar fruit types were always homologous, but 
as shown here, angular capsules have evolved more than once. The homoplasy of fruit types 
could be explained by the high level of adaptation and correlation with the dispersal agent, or 
they may appear more homoplastic due to incorrect homology assessments (Clausing et al., 
2000). In Sonerileae, for example, the fruits could be tri, tetra or pentagonous according to the 
merosity of the species. Within Sonerila alone there are three types of capsules: strongly 
pyramidal, obconical and campanulate (Cellinese, 1997).  
Part of the problem of fruit homoplasy in capsular-fruited Melastomataceae, is that the term 
angular capsule refers to obviously different fruit types that may have similar ecological roles, 
but are morphologically and developmentally disparate. Because Melastomataceae flowers 
have a well-developed hypanthium, usually fruit shape is determined by the shape of the 
mature hypanthium. However, the hypanthium can be fused to the ovary or not, and the ovary 
may have different types of dehiscence in the case of dry-fruited species (Baumgratz 1983-
1985; Cellinese 1997; Clausing et al. 2000). In many species the hypanthium is free from the 
ovary and conceals ovary dehiscence. This type of fruit was termed a velatidium by 




Figure 7. SEM images of seeds. A. Bertolonia margaritacea (from Hoehne 1226). B. Bertolonia vitoriana (from Fiaschi 
2868). C. Boyania ayangannae (from Zartroom 9387). D. Calvoa orientalis (from Wurdack 2854). E. Phyllagathis dispar 
(from Henry 10456). F. Phyllagathis elliptica (from Beaman 7122). G. Monolena pilosiuscula (from Jesus 2696). H. 
Monolena primuliflora (Asplund 9210). I. Salpinga dimorpha (from Fernandez 1924). J. Salpinga maranonensis (from 
Graham 6090). K. Sonerila cantonensis (from Tsang 24462). L. Sonerila hookeriana (from Maxwell 9191). M. Triolena 
barbeyana (from Clark 11932). N. Triolena pileoides (from Aguinda 806). O. Triolena pustulata (from Stern 404). 
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In this fruit type the hypanthium at maturity can be about as long as wide, giving it a cup 
shape, or can be considerably longer than wide, resulting in a trumpet shape. In either case, 
the angular nature of the fruit results from the lignification of vascular bundles opposite to the 
calyx or both opposite to the calyx and the corolla. Salpinga and Macrocentrum usually show 
either one of these capsule types. However, Bertolonia presents a completely different fruit 
type, termed Bertolonidium by Baumgratz (1983-1985). In a Bertolonidium the hypanthium 
has a septifragal dehiscence confined to the apex of the ovary, which is immersed in a 
hypanthium that although terete during flower anthesis, matures into a three-sided woody to 
spongy structure. Baumgratz (1983-1985) did not specifically discuss Triolena or Monolena 
in his fruit classification, but it seems that they share this fruit type with Bertolonia. More 
detailed fruit morphology, and more importantly fruit development studies in 
Melastomataceae are needed to clearly understand these different fruit types. 
Seed dispersal in Bertolonieae s.l. and Sonerileae seems to be accomplished by rain, a 
syndrome not commonly found in flowering plants (Pizo & Morellato, 2004). The squirt-
corner mechanism, described for Bertolonia mosenii, works when a rain drop strikes the 
mature fruit and water forces the seeds, which until then are covered by the persistent ovary 
apex, out of the corners of the triquetrous capsule (Pizo & Morellato, 2004). A similar seed 
dispersal mechanism may be found on other herbaceous plants from moist environments that 
have triquetrous capsules, such as Monolena and Triolena. Another seed dispersal mechanism 
effected by rain is the “splash-cup mechanism” (Brodie, 1951; Nakanishi, 2002). Although it 
has not being tested, it could occur in genera of Bertolonieae s.l. that have trumpet-like 
capsules, such as Salpinga and Macrocentrum. In this case, rain drops are caught by trumpet 
or cup-shaped capsules and the seeds are expelled with the splashing water (Brodie, 1951; 
Pizo & Morellato, 2004). The limited range of seed dispersal resulting from these 
mechanisms may help explain the high level of endemism and habit specificity of most 
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species in Bertolonieae s.l. In our reconstruction, angular capsules are strongly correlated with 
the herbaceous habit, although there are species with an herbaceous habit and other fruit types 
throughout the family. According to our analysis, angular capsules appear in two major clades 
within Melastomataceae (Figure 6B). The most recent hypothetical ancestor for both clades 
had berry fruits. In the case of the major clade composed by Bertolonieae, Blakeeae + 
Cyphostyleae, Trioleneae, Sonerileae complex, Merianthera and allies, Microlicieae, 
Marcetieae and Melastomateae, the ancestral state is capsular fruits, with a higher probability 
of these being angular capsules. This character was lost in several lineages of the clade, 
substituted mainly by loculicidal capsules. In the other clade with angular capsules, composed 
by Merianieae and Miconieae + (Eriocnema + Physeterostemon), plants with capsules emerge 
at the base, restricted to the Merianieae, Eriocnema and Physeterostemon. The hypothetical 
most recent ancestor of Merianieae has a greater probability of having angular capsule (Figure 
6B). The two major appearances of the angular fruits in our analysis corroborates the fact that, 
despite being morphologically similar, triquetrous and trumpet or cup-shaped capsules seem 










Figure 8. A scheme of the concatenated tree generated in this study. The clades recovered containing 









Conclusions. —(1) As previously indicated, both Bertolonieae s.l. and Sonerileae are not 
monophyletic, and not closely related to each other. (2) Since Bertolonieae s.l. are 
polyphyletic, we here redefine the tribe, restricting it to the genus Bertolonia. (3) The genera 
Monolena and Triolena comprise a different tribe, described here as Trioleneae. (4) The status 
for the polyphyletic Macrocentrum, and consequently the tribal assignment of the clade with 
Macrocentrum+Salpinga, still depends on a broader sampling of Merianieae. (5) The set of 
morphological characters historically used to identify Bertolonieae s.l. have arisen several 
times in the evolutionary history of Melastomataceae. This convergence might be explained 
by the occupation of similar habitats in different places around the world, mostly shaded and 
moist herbaceous layer under the rainforest canopy. The dependence on water for seed 
dispersal and its attendant limitations on the spread of seeds could also explain the restriction 
of taxa to a region or a specific vegetation formation.  
Taxonomy 
Tribe Bertolonieae Triana, Trans. Linn. Soc. London 28: 79. 1872 – Type: Bertolonia 
nymphaeifolia Raddi 
Emended description (see Baumgratz 1990; Bacci et al. 2017)  
Erect or decumbent acaulescent perennial herbs or subshrubs, terrestrial, epiphytic or 
lithophytic, usually with fleshy scaly rhizomes and a fibrous root system. Plants covered with 
a layer of minute glandular hairs (except B. angustifolia) and also a hirsute, strigose, 
glandulous, layer of simple hairs, glabrescent. Stem terete to quadrangular without horizontal 
interpetiolar ridges (except B. vitoriana). Leaves opposite, occasionally subopposite or 
alternate (B. alternifolia and B. michelangeliana), petiolate; blades linear, lanceolate to 
broadly elliptic, ovate or cordiform, with 3-9 primary veins, the veins either all basally 
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diverging from one another (nerved) or diverging from the midvein at one or more points 
above the base (plinerved; B. bullata and B. vitoriana), surface flat or bullate/foveolate. 
Inflorescence a scorpioid cyme or terminal or axillary helicoid racemes. Flowers 5-merous, 
short-pedicellate, hypanthium short-terete to widely campanulate; sepals with or without 
dorsal projections. Petals white to pink, glabrous or with adaxial surface sparsely covered 
with sessile and short-stalked glands at the apex, papillose or not, irregularly elliptic, obovate 
or ovate, base slightly uncinate, apex acute, apiculate or not, margins entire or ciliate at the 
apex. Stamens 10, glabrous, isomorphic, the pore introrse or extrorse; connective usually 
prolonged below the thecae, ventrally unappendaged, dorsally with a short, thickened 
appendage or unappendaged (with an ascendant ventral lobe and dorsally bilobed in B. 
margaritacea). Ovary superior or partly inferior, 3-celled, glabrous and trigonous. Style 
glabrous; stigma papillose and somewhat expanded. Fruit a triquetrous capsule. Seeds 
obovate to clavate, tuberculate with a prominent lateral raphe. 
Included genera: 
Bertolonia Raddi (nom. cons.), Mem. Mat. Fis. Soc. Ital. Sci. 18: 384. 1820.  
List of Species included in Bertolonieae 
Bertolonia acuminata Gardner, London J. Bot. 2: 344. 1843.  
Bertolonia alternifolia Baumgratz, Amorim & A.Jardim, Kew Bull. 66: 273. 2011. 
Bertolonia angustifolia Cogn. in Mart., Fl. Bras. 14(4): 56. 1886. 
Bertolonia angustipetala Bacci & R. Goldenb., Syst. Bot. 43: 771. 2018. 
Bertolonia bullata Baumgratz, Amorim & A.Jardim, Kew Bull. 66: 276.  
Bertolonia carmoi Baumgratz, Archos. Jard. Bot. Rio de Janeiro 30: 120. 1990. 
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Bertolonia cuspidata Bacci & Amorim, Syst. Bot. 43: 772. 2018.  
Bertolonia duasbocaensis Bacci & R. Goldenb., PeerJ 8, e2822. 2016. 
Bertolonia formosa Brade, Archos. Jard. Bot. Rio de Janeiro 14: 224. 1956. 
Bertolonia foveolata Brade, Archos. Jard. Bot. Rio de Janeiro 14: 226. 1956. 
Bertolonia grazielae Baumgratz, Archos. Archos. Jard. Bot. Rio de Janeiro 30: 130. 1990. 
Bertolonia hirsutissima Bacci, Michelang. & R. Goldenb., Phytotaxa 265: 252. 2016. 
Bertolonia hoehneana Baumgratz, Archos. Jard. Bot. Rio de Janeiro 30: 130. 1990. 
Bertolonia kollmannii Bacci & R. Goldenb., Syst. Bot. 43: 775. 2018. 
Bertolonia leuzeana (Bonpl.) DC., Prodr. 3: 113. 1828 
Bertolonia linearifolia Bacci & Michelang., Syst. Bot. 43: 777. 2018. 
Bertolonia macrocalyx Bacci & R. Goldenb., PeerJ 8, e2822. 2016. 
Bertolonia maculata DC., Prodr. 3: 114. 1828. 
 Bertolonia margaritacea Naudin, Ann. Gén. Hort. 16: 165. 1867.  
 Bertolonia marmorata Naudin (Naudin), Ann. Sci. Nat., Bot., sér. 3 15: 318. 1851.  
 Bertolonia michelangeliana Bacci & R. Goldenb., Rodriguésia 68: 1670. 2017.  
 Bertolonia mosenii Cogniaux in Mart., Fl. Bras. 14(4): 55. 1886.  
 Bertolonia nymphaeifolia Raddi, Mem. Mat. Fis. Soc. Ital. Sci. 18: 384. 1820.  




 Bertolonia paranaensis (Wurdack) Baumgratz, Archos. Jard. Bot. Rio de Janeiro 30: 140. 
1990.  
 Bertolonia reginatoi Bacci & Michelang., Syst. Bot. 43: 783. 2018. 
 Bertolonia ruschiana Bacci & R. Goldenb., PeerJ 8, e2822. 2016.  
 Bertolonia sanguinea  var. sanguinea Sald. ex Cogn. in Mart., Fl. Bras. 14(4): 51. 1886.  
 Bertolonia sanguinea var. santoslimae (Brade) Baumgratz, Archos. Jard. Bot. Rio de 
Janeiro 30: 109. 1990.  
 Bertolonia valenteana Baumgratz, Archos. Jard. Bot. Rio de Janeiro 30: 141. 1990.  
 Bertolonia vitoriana Bacci & Amorim, Syst. Bot. 43: 788. 2018.  
 Bertolonia wurdackiana Baumgratz, Archos. Jard. Bot. RJ 30: 125. 1990.  
Incertae Sedis 
Bertolonia ovata DC., Prodr. 3. 1828. Type: Brazil, Neuwied s.n. (holotype: BR). = 
Triblemma nymphaeifolium Mart., nom. nud.  
Bertolonia venezuelensis Wurdack., Mem. N. Y. Bot. Gard. 10(1): 111. 1958. Type: 
Venezuela, Terr. Amazonas, Cerro de la Neblina, elev. 1600m, 24 Jan. 1954, Maguire, 
Wurdack & Bunting 37370 (holotype: NY; isotypes: G, RB, S). 
Tribe Trioleneae Bacci, Michelang. & R. Goldenb., trib. nov. – Type: Triolena scorpioides 
Naudin  
New tribe, similar to Bertolonieae, differing mostly by the hypanthium without glandular 
stipitate trichomes (vs. hypanthium usually with glandular stipitate trichomes in 
Bertolonieae), by the dimorphic stamens (vs. isomorphic), long and, usually branched ventral 
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appendages of the anthers (vs. short and never branched ventral appendages of the anthers) 
and by the smooth, rugose or sometimes tuberculate seeds (vs. seeds always tuberculate).  
Erect, decumbent or radicant perennial herbs or subshrubs, terrestrial, epiphytic or lithophytic, 
usually with fleshy scaly rhizomes and a fibrous root system. Plants covered with a layer of 
minute glandular hairs, glabrescent and also a strigose, hirsute, appressed or incurved layer of 
simple hairs, glabrescent. Stem terete, leaves equal (Triolena) or with a pair markedly unequal 
(Monolena, Triolena), the smaller ones deciduous or not, the larger ones long petiolate; blades 
with 3-11 primary veins, the veins either all basally diverging from one another (nerved) or 
diverging from the midvein at one or more points above the base (plinerved). Inflorescence a 
scorpioid cyme or terminal or axillary helicoid racemes. Flowers 5-merous, short-pedicellate, 
hypanthium terete or urceolate-campanulate, thin-walled. Calyx lobes persistent, rounded to 
deltoid, usually fused basally forming a short tube, with external teeth, these subulate. Petals 
white to pink, glabrous, oblong, elliptic to obovate or narrowly obovate. Stamens 10, 
glabrous, dimorphic, linear-oblong, the pore ventrally inclined or rarely truncate; connective 
prolonged below the thecae, antesepalous with a blunt dorso-basal tubercle and a solitary 
large ventral appendage (smaller in the antepetalous stamens; Monolena), or with two or three 
(or one 2-3-lobed) ventro-basal erect or curved-ascending filiform or clavellate appendages 
(Triolena). Ovary superior or partly inferior, 3-celled, glabrous and trigonous. Style glabrous 
and immersed in an ovarial collar; stigma papillose and somewhat expanded. Fruit a 
triquetrous capsule with accrescent apical collar elongated beyond ovary summit into a 
truncate rim. Seeds obpyramidate, clavate, or obpyriform, papillate or tuberculate with a 
prominent lateral raphe. 
Distribution. — Southern Mexico, Guatemala to the lower Andean slopes and upper Amazon 




Monolena Triana ex Benth. & Hook.f., Gen. Pl. 1: 732, 756. 1867. — Type: Monolena 
primuliflora Hook. f. 
Triolena Naudin, Ann. Sci. Nat., Bot., sér. 3 15(4): 328. 1850. — Type: Triolena scorpioides 
Naudin. 
=  Diolena Naudin, Ann. Sci. Nat., Bot., sér. 3 15(4): 329. 1850. — Type: Diolena 
hygrophylla Naudin. 
=  Diplarpea Triana ex Hook.f., Gen. Pl. 1: 732, 756. 1867.  — Type: Diplarpea paleacea 
Triana. 
Included Species: 
 Monolena bracteata Gleason, Bull. Torrey Bot. Club. 57: 64. 1930.  
 Monolena cordifolia Triana, Trans. Linn. Soc. Lond. 28: 80. 1872.  
 Monolena coriacea Triana, Trans. Linn. Soc. Lond. 28: 80. 1872.  
 Monolena dressleri R.H. Warner, Proc. Calif. Acad. Sci., Series 4, 53(9): 102. 2002.  
 Monolena elliptica L. Uribe, Caldasia 8: 319. 1960.  
 Monolena grandiloba R.H. Warner, Proc. Calif. Acad. Sci., Series 4, 53(9):104. 2002.  
 Monolena guatemalensis Donn.-Sm., Bot. Gaz. 42: 294. 1906.  
 Monolena lanceolata L. Uribe, Mutisia, 46: 1. 1979.  
 Monolena morleyi R.H. Warner, Proc. Calif. Acad. Sci., Series 4, 53(9): 106. 2002.  
 Monolena multiflora R.H. Warner, Proc. Calif. Acad. Sci., Series 4, 53(9): 108. 2002.  
 Monolena ovata Cogn., Bull. Acad. r. Belg. 14: 945. 1887.  
 Monolena panamaensis R.H. Warner, Proc. Calif. Acad. Sci., Series 4, 53(9): 111. 2002.  
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 Monolena pilosiuscula L. Uribe, Caldasia 8: 321, 1960. 
 Monolena primuliflora Hook.f., Bot. Mag. 96: 5818. 1870.  
 Monolena pygmaea L. Uribe, Caldasia 11: 90. 1971.  
 Monolena trichopoda R.H. Warner, Proc. Calif. Acad. Sci., Series 4, 53(9): 114. 2002.  
 
 Triolena agrimonioides (Triana) Almeda & Alvear, Phytoneuron 22: 4. 2015.  
 Triolena allardii (Wurdack) Wurdack, Phytologia 31: 493. 1975.  
 Triolena amazonica (Pilger) Wurdack, Phytologia 31: 493. 1975.  
 Triolena asplundii Wurdack, Phytologia 35: 10. 1976.  
 Triolena auriculata (Triana) Almeda & Alvear, Phytoneuron 22: 4. 2015.  
 Triolena barbeyana Cogniaux in A. DC. & C. DC., Monogr. Phan. 7: 542. 1891.  
 Triolena calciphila (Standl. & Steyerm.) Standl. & L.O. Williams, Fieldiana, Bot. 29(10): 
585. 1963.  
 Triolena campii (Wurdack) Wurdack, Phytologia 31: 493. 1975.  
 Triolena dressleri Wurdack, Phytologia 31: 493–494. 1975.  
 Triolena hirsuta (Benth.) Triana, Trans. Linn. Soc. Lond.28: 81 1872.  
 Triolena hygrophila (Naudin) L.O. Williams, Fieldiana, Bot. 29(10): 585. 1962 (as Triolena 
hygrophylla (Naudin) L.O. Williams in Williams (1983)). 
 Triolena izabalensis Standl. & Steyerm., Field Mus. Nat. Hist., Bot. ser. 23(3): 138. 1944.  
 Triolena lanceolata (Gleason) Almeda & Alvear, Phytoneuron 22: 4. 2015.  
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 Triolena obliqua (Triana) Wurdack, Phytologia 35: 243. 1977.  
 Triolena paleacea (Triana) Almeda & Alvear, Phytoneuron 22: 5. 2015.  
 Triolena paleolata Donn.-Sm., Bot. Gaz. 13(2): 28–29. 1888.  
 Triolena pedemontana Wurdack, Phytologia 35: 243–244. 1977.  
 Triolena pileoides (Triana) Wurdack, Phytologia 35: 9. 1976.  
 Triolena pileoides subsp. panamensis Wurdack, Phytologia 35: 9. 1976.  
 Triolena pluvialis (Wurdack) Wurdack, Phytologia 31: 493. 1975.  
 Triolena pumila Umaña & Almeda, Brittonia 43: 149–151, 1991.  
 Triolena purpurea (Gleason) Almeda & Alvear, Phytoneuron 2015: 5. 2015.  
 Triolena pustulata Triana, Trans. Linn. Soc. Lond. 28: 81. 1872.  
 Triolena rojasae Michelang. & R. Goldenb. Phytotaxa 374(3): 199. 2018. 
 Triolena scorpioides Naudin, Annls.Sci.nat. Bot. 3 15(4): 328–329. 1850.  
 Triolena spicata (Triana) L.O. Williams, Fieldiana, Bot. 29: 586. 1963.  
 Triolena stenophylla (Standl. & Steyerm.) Standl. & L.O. Williams, Fieldiana, Bot. 29(10): 
586. 1963.  
 Triolena vasquezii Michelang. & R. Goldenb. Phytotaxa 374(3): 203. 2018. 
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Species Voucher ndhF rbcL rpl16 ETS ITS 
Alzatea verticillata  Ruiz & Pav.  AF215591 U26316 AY151598 - - 
Eugenia uniflora  L. Lucas, E.J. 207 (K) AF215592 AF294255 AF215627 AM489910 AY487284 
Myrtus communis  L. Lucas. E.J. 211 (K) AF215593 AF294254 AF215628 AM489955 GU984340 
Olinia ventosa (L.) Cufod.  AF215594 AF215546 - - - 
Penaea mucronata L.  AF270756 AJ605090 AF222782   
Rhynchocalyx lawsonioides 
Oliv.  AF270757 
AF215547 AF215631 
- - 
Aciotis indecora (Bonpl.) Triana 




Aciotis purpurascens (Aubl.) 
Triana 
Michelangeli, F.A. 
2454 (NY)/ ITS: 
Martin, C.V. 422 
(NY) AF215561 
- 
AF322231 KU500992 JQ730041 
Aciotis rubricaulis (Mart. ex 
DC.) Triana 
Michelangeli, F.A. 
2452 (NY)/ ITS: 




Adelobotrys adscendens (Sw.) 
Triana  EU055898 
JQ592647 - 
- AY460446 
Allomaieta ebejicosana Lozano David 2040 (HUA) JF831961 JF831986 JF832012 - - 





Allomaieta hirsuta (Gleason) 
Lozano David 1563 (HUA) JF831963 JF831988 JF832014 - - 
Allomaieta pancurana Lozano David 1585 (HUA) JF831967 JF831993 JF832017 - - 
Allomaieta villosa (Gleason) 
Lozano David 2188 (HUA) JF831969 JF831994 JF832019 - - 
Allomaieta zenufanasana 
Lozano David 1559 (HUA) JF831970 JF831995 JF832020 - - 
Alloneuron ulei Pilg. 
Trujillo 1173 
(UPTC) JF831971 JF831996 JF832021 - - 
Arthrostemma ciliatum Pav. ex 
D.Don  AF215562 AF215522 AF215605 - DQ985619 
Astronia smilacifolia Triana ex C.B.Clarke AF215549 - AF215596 - EF683153 
Axinaea grandifolia (Naudin) 
Triana 
Michelangeli, F.A. 
650 (BH) EU055899 
- - 
KF820585 AY460448 
Behuria comosa R.Tavares, 
Baumgratz & R. Goldenb. 
Goldenberg, R. 
1518 (UPCB) JQ899111 JQ899084 JQ899060 - - 
Behuria glutinosa Cogn. 
Goldenberg, R. 
1506 (UPCB) JQ899112 JQ899085 JQ899061 - - 
Bellucia aequiloba Pilg. 
Goldenberg, R. 999 
(UPCB) JF831972 JF831997 JF831997 - - 
Bellucia grossularioides (L.) 
Triana 
Redden, K.M. 1111 
(US) EU711372 EU711385 JF832023 - - 
Bellucia pentamera Naudin 
Penneys, D.S. 1868 
(FLAS) AF215578 KF781624 AF215615 - - 
Bertolonia alternifolia 
Baumgratz, Amorim & A. B. 
Jardim*   
Bacci, L.F. 375 
(UEC) MH729204* MH729221* MH722278* MH722270* MH708155* 
Bertolonia bullata Baumgratz, 
Amorim & A. B. Jardim* 
Bacci, L.F. 379 
(UEC) MH729205* MH729222* MH722279* MH722271* MH708154* 
Bertolonia formosa Brade* 
Bacci, L.F. 328 
(UEC) MH729206* - MH722280* MH722272* MH708160* 
Bertolonia leuzeana (Bonpl.) 
DC.* 
Bacci, L.F. 187 
(UEC) MH729207*  MH729223* MH722281* MH722273* MH708158* 
Bertolonia maculata DC.  AF215550 AF215512 AF215597 - - 
Bertolonia margaritacea 
Naudin* 
Cadorin, T.J. 532 
(UPCB) JQ899130 AF215512 JQ899080 MH722274* MH708159* 
Bertolonia marmorata (Naudin) 
Naudin  AM235409 AM235642 AM235445 - - 
Bertolonia mosenii Cogn.* 
Goldenberg, R. 804 
(UPCB) JF831973 JF831998 JF832024 MH722275* MH708156* 
Bertolonia nymphaeifolia 
Raddi* 
Bacci, L.F. 215 






2225 (UPCB) MH729208* MH729224* MH722282* MH722277* MH708157* 
Blakea gracilis Hemsl. 
Michelangeli, F.A. 
845 (NY)/ITS: 
Penneys, D.S. 1772 
(FLAS) JF831974 JF831999 JF832025 - AY460445 
Blakea multiflora D.Don 
Penneys, D.S. 1754 
(FLAS - - - - KY782494 
Blakea schlimii (Naudin) Triana 
Michelangeli, F.A. 
726 (VEN) EU711373 EU711386 JF832026 - AY460441 
Blakea trinervia L. 
Penneys, D.S. 1629 
(FLAS) AF215555 AF215516 AF215600 - EF683144 
Blakea watsonii (Cogn.) 
Penneys & Almeda 
Kriebel, R. 5362 
(NY) JQ899133 JQ899108 JQ899083 - - 
Blastus borneensis Cogn. ex 
Boerl.  AF215585 - AF215621 - - 
Blastus cochinchinensis Lour. Zeng, S. B0615 KX066244 KP094575 KM521849   
Blastus pauciflorus (Benth.) 
Guillaumin Zeng, S. B0667 KX066245 KP095022 KM521850 - KM521839 
Blastus setulosus Diels  - KP094827 KP093021 - KP093020 
Boyania ayangannae Wurdack* 
Michelangeli, F.A. 
2486 (NY) MH729209* MH729225* - - - 
Boyania colombiana Humberto 
Mend. 
Daly, D. 14243 
(NY) - JQ899086 JQ899062 - - 
Brasilianthus carajensis 
Almeda & Michelang. 
Goldenberg, R. 
2229 (UPCB) KX765168 KX765169 KX765170 - KX765167 
Bredia fordii (Hance) Diels Zeng, S. X011 KT354883 KT354892 KM521851 - KM521840 
Bredia sessilifolia H.L.Li  - KP094838 - - KP093023 
Bredia sinensis (Diels) H.L.Li Zeng, S. MZ003 - - KT354901 - KT354879 
Calvoa grandifolia Cogn.  - AY667151 AY660632 -  
Calycogonium plicatum Griseb. 
Skean, D. 4234 
(FLAS) EU055901 - - KF820602 EU055649 
Cambessedesia eichleri Cogn. 
Michelangeli, F.A. 
1599 (NY) JQ899113 JQ899087 JQ899063 KF462833 - 
Cambessedesia espora 
(A.St.Hil. ex Bonpl.) DC. 
Guimarães, P.J.F. 
397 (RB) JQ899114 JQ899088 JQ899064 KF462834 JQ730062 
Cambessedesia hilariana 
(A.St.Hil. ex Bonpl.) DC. 
Guimarães, P.J.F. 
405 (RB) JQ899115 JQ899089 JQ899065 KF462835 JQ730063 
Cambessedesia membranacea 
Gardner 
Almeda, F. 8286 
(CAS) AY553782 - AY553775 - - 
Castratella piloselloides (Bonpl.) Naudin AY553783 AY553779 AY553774 KF462836 JQ730064 
Centradenia inaequilateralis 
(Schltdl. & Cham.) G.Don 
Michelangeli, F.A. 
838a (CR) AF215563 EU711387 AF215606 KF462838 JQ730066 
Chalybea macrocarpa (Uribe) 
Penneys & Morales-P 
Morales 1734 
(UPTC) JQ899121 JQ899095 JQ899071 - - 
Charianthus alpinus (Sw.) 
R.A.Howard 
Penneys, D.S. 1301 
(FLAS) KF820610 - - KF820610 AY460463 
Charianthus corymbosus 
(Rich.) Cogn. 
Penneys, D.S. 1311 
(FLAS) - - - KF820611 AY460464 
Charianthus nodosus (Desr.) 
Triana 
Penneys, D.S. 1275 
(FLAS) KF820613 - - KF820613 AY460466 
Clidemia allardii Wurdack 
Alford, M. 3100 
(BH) EU055904 - - KF820615 AY460468 
Clidemia capitellata (Bonpl.) 
D.Don 
Penneys, D.S. 1560b 
(FLAS) EU055906   KF820629 EU055655 
Clidemia caudata Wurdack 
Penneys, D.S. 1567 
(FLAS) - - - KF820631 KF821428 
Clidemia ciliata Pav. ex D.Don 
Michelangeli, F.A. 
700 (NY) EU055907 - - - AY460472 
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Clidemia clandestina Almeda 
Penneys, D.S. 1668 
(FLAS) EU055908 - - KF820634 EU055656 
Clidemia costaricensis Cogn. & 
Gleason ex Gleason 
Penneys, D.S. 1515 
(FLAS) EU055909 - - KF820636 EU055657 
Clidemia crenulata Gleason Boyle, A. 456 (CR) EU055910 - - KF820637 EF418799 
Clidemia cruegeriana Griseb. 
Michelangeli, F.A. 
752 (NY) EU055911 - - KF820639 AY460473 
Clidemia dentata D.Don Nee, M. 55249 (NY) EU002211 GQ981704 - KF820644 EF418800 
Clidemia discolor (Triana) 
Cogn. 
Penneys, D.S. 1579 
(FLAS) EU055913 - - KF820646 EU055659 
Clidemia domingensis (DC.) 
Cogn. 
Skean, D. 4353 
(FLAS) EU055914 - - KF820648 EU055660 
Clidemia folsomii Almeda 
Penneys, D.S. 1706 
(FLAS) EU055915 - - KF820655 EU055661 
Clidemia guadalupensis Griseb. 
Penneys, D.S. 1313 
(FLAS) EU055917 - - KF820661 AY460569 
Clidemia hirta (L.) D.Don 
Michelangeli, F.A. 
806 (NY) - KJ082198 - KF820666 AY460479 
Clidemia inobsepta Wurdack 
Moran, R.C. 7610 
(NY) EU055918 - - KF820667 EU055664 
Clidemia involucrata DC. 
Redden, K.M. 1685 
(US) EU055919 - - KF820668 EF418804 
Clidemia monantha 
L.O.Williams 
Penneys, D.S. 1677 
(FLAS) EU055920 - - KF820673 EU055665 
Clidemia octona (Bonpl.) 
L.O.Williams 
Kriebel, R. 5308 
(HAJB) - GQ981705 - KF820677 KF821450 
Clidemia ombrophila Gleason 
Moran, R.C. 6927 
(NY) EU055922 - - KF820680 EU055667 
Clidemia petiolaris (Schltdl. & 
Cham.) Schltdl. ex Triana 
Kriebel, R. 5450 
(NY) AM235410 AM235643 AM235446 KF820682 KF821452 
Clidemia pittieri Gleason 
Penneys, D.S. 1740 
(FLAS) EU055923 - - KF820684 EU055668 
Clidemia rubra (Aubl.) Mart. 
Michelangeli, F.A. 
825 (NY) AF215579 AF215535 AF215616 KF820692 AY460481 
Clidemia septuplinervia Cogn. 
Michelangeli, F.A. 
481 (NY) EU055925 GQ981706 - KF820694 AY460482 
Clidemia sericea D.Don 
Goldenberg, R. 862 
(UPCB) EU055926 - - KF820696 KF821460 
Clidemia tenebrosa Almeda 
Penneys, D.S. 1753 
(FLAS) EU055927 - - KF820707 EU055672 
Clidemia trichosantha Almeda 
Penneys, D.S. 1697  
(FLAS) EU055928 - - KF820708 EU055673 
Clidemia urceolata DC. 
Penneys, D.S. 1673  
(FLAS) EU055930 - - KF820713 EU055675 
Clidemia utleyana Almeda 
Penneys, D.S. 1788  
(FLAS) EU055931 - - KF820714 EU055676 
Comolia microphylla Benth. 
Redden, K.M. 1454 
(US) JF831975 JF832000 JF832028 KF462841 JQ730070 
Conostegia bigibbosa Cogn. 
Michelangeli, F.A. 
841 (NY) EU055932 - - KF820718 AY460485 
Conostegia bracteata Triana  - GQ981710 - KM893510 KM893580 
Conostegia cinnamomea (Beurl.) Wurdack - GQ981711 - KM893482 KM893643 
Conostegia icosandra (Sw. ex 
Wikstr.) Urb. 
Michelangeli, F.A. 
850 (NY) EU055933 EU711388 - KF820719 KM893595 
Conostegia montana (Sw.) 
D.Don ex DC. 
Penneys, D.S. 1542 
(FLAS) EU055934 - - KF820722 KM893565 
Conostegia pittieri Cogn. ex 
T.Durand 
Penneys, D.S. 1488 
(FLAS) EU055935 - - KF820725 EU055678 
Conostegia rhodopetala Donn. 
Sm. 
Penneys, D.S. 1505 
(FLAS) EU055936 - - KF820726 EU055679 
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Conostegia rufescens Naudin 
Penneys, D.S. 1792 
(FLAS) EU055937 - - KF820727 AY460489 
Conostegia subcrustulata 
(Beurl.) Triana 
Penneys, D.S. 1794 
(FLAS) EU055938 JQ592658 - KF820730 EU055681 
Conostegia xalapensis (Bonpl.) 
D.Don ex DC. 
Clark, J.L. 10631 
(NY) EU055939 JQ592663 - KF820733 EU055682 
Desmoscelis villosa (Aubl.) 
Naudin 
Michelangeli, F.A. 
827 (NY) EU711374 EU711389 JF832029 KF462844 JQ730073 
Dichaetanthera arborea Baker 
Clausing, G. 281 
(MJG) AF272800 - AF294470 - KX889222 
Dichaetanthera asperrima 
Cogn.  AF215564 AF215523 AF215607 - - 
Diplectria divaricata (Willd.) O. 
Ktze  AF215556 AF270746 AF215601 - - 
Dissochaeta bracteata (Jack) 




8551 (MBML) JQ899116 JQ899090 JQ899066 KF820734 EU055683 
Driessenia glanduligera Stapf  AF215586 AF270749 AF215622 - - 
Eriocnema fulva Naudin 
Almeda, F. 8416 
(CAS) AY553781 AY553777 AY553772 KF820735 EF418811 
Fordiophyton brevicaule 
C.Chen 
Zeng, S. 43858 
(HK) KT354884 KT354893 KM521852 - - 
Fordiophyton chenii S. Jin Zeng 
& X. Y. Zhuang Zeng, S. Q008 (HK) KT354886 KT354895 KM521854 - - 
Fordiophyton cordifolium 
C.Y.Wu ex C.Chen Zeng, S. X001 (HK) KT354885 KT354894 KM521853 - - 
Fordiophyton faberi Stapf Zeng, S. Y028 (HK) KU208089 KU208090 KM521855 - - 
Fordiophyton huizhouense S. 
Jin Zeng & X. Y. Zhuang Zeng, S. B536 (HK) KT354887 KT354896 KM521856 - - 
Fordiophyton peperomiifolium 
(Oliv.) C.Hansen Zeng, S. Q004 (HK) KT354888 KT354897 KM521857 - - 
Fordiophyton zhuangiae S. Jin Zeng & G. D. Tang KX066246 - KX037425 - - 
Graffenrieda intermedia Triana 
Goldenberg, R. 855 
(UPCB) EU055942 - AM235447 KF820743 EU055684 
Graffenrieda latifolia (Naudin) 
Triana 
Michelangeli, F.A. 
794 (NY) AM235411 AM235644 AM235447 KF820744 AY460450 
Graffenrieda moritziana Triana 
Michelangeli, F.A. 
832 (NY) EU055944 EU711390 JF832031 KF820749 AY460451 
Graffenrieda rotundifolia 
(Bonpl.) DC.  AF215576 AF215532 AF215613 - - 
Graffenrieda sessilifolia Triana 
Michelangeli, F.A. 
510 (NY) EU055945 - - KF820750 AY460452 
Graffenrieda weddellii Naudin 
Redden, K.M. 4548 
(NY) - MF786224 - KF820753 KF821487 
Henriettea macfadyenii (Triana) 
Alain Skean, D. 3795 GU968809 KJ082358 - - GU968791 
Henriettea martiusii (DC.) 
Naudin 
Michelangeli, F.A. 
412 (VEN) EU711375 EU711391 JF832032 - AY460564 
Henriettea patrisiana DC. 
Becquer, E. 81587 
(HAJB) JF831977 JF832002 JF832033 - - 
Henriettea ramiflora (Sw.) DC. 
Becquer, E. 82451 
(HAJB) GU968811 KF781627 - - KF781568 
Henriettea spruceana Cogn. 
Michelangeli, F.A. 
390 GU968812 - - - AY460565 
Henriettea squamata (Alain) 
Alain 
Becquer, E 82268 
(HAJB) GU968813 - - - GU968794 
Henriettea squamulosa (Cogn.) 
Judd Skean, D. 3807 GU968814 KJ082359 - - KF781569 
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Henriettea succosa (Aubl.) DC. 
Michelangeli, F.A. 
685/Balaroto, C. 
2826-607 (FLAS) GU968815 KF781628 - - KF781570 
Henriettea uniflora Judd, 
Skean, Penneys & Michelangeli Skean, D. 4298 GU968817 - - - EF683150 
Henriettella rimosa Wurdack 
Michelangeli, F.A. 
684 GU968818 - - - AY460567 
Henriettella sessilifolia (L.) 
Triana 
Michelangeli, F.A. 
798 GU968819 - - - GU968796 




2274 GU968816 KF781629 - - AY460566 
Heterocentron elegans 
(Schltdl.) Kuntze  AF272804 AY456135 AF325926 KF462850 JQ730085 
Heterocentron subtriplinervium 
(Link & Otto) A.Braun & 
C.D.Bouché 
Penneys, D.S. 1430 
(FLAS) AF215566 AF270747 AF210374 KF462852 JQ730087 
Heterotis fruticosa (Brenan) Veranso-Libalah & 
G.Kadereit AF272802 - AF210377 - - 
Heterotis rotundifolia (Sm.) 
Jacq.-Fél. 
Penneys, D.S. 1304 
(FLAS) AF215565 U26323 AF270745 - - 
Huberia consimilis Baumgratz 
Michelangeli, F.A. 
1618 (NY) JQ899117 JQ899091 JQ899067 - - 
Huberia peruviana Cogn. Ulloa, C. 1811 (NY) JQ899118 JQ899092 JQ899068 - - 
Lavoisiera cordata Cogn.  AF215582 AF215540 AF210371 - - 
Lavoisiera imbricata 
(Thunberg) DC. 
Goldenberg, R. 820 
(UPCB) - - AY553755 - JQ730091 
Lavoisiera mucorifera DC. 
Guimarães, P.J. 345 
(RB) - - AY553752 - JQ730092 
Lavoisiera pulchella Cham. 
Goldenberg, R. 814 
(UPCB) EU711376 EU711392 JF832034 KF462857 JQ730093 
Leandra acutiflora (Naudin) 
Cogn. 
Goldenberg, R. 700 
(UPCB) GQ139320 - - KF820758 EF418813 
Leandra amplexicaulis DC. 
Goldenberg, R. 723 
(UPCB) EU055946 - - KF820761 EU055685 
Leandra carassana (DC.) Cogn. 
Goldenberg, R. 789 
(UPCB) - - - KF820771 EU055688 
Leandra clidemioides (Naudin) 
Wurdack 
Michelangeli, F.A. 
759 (NY) EU055948 - - KF820777 AY460540 
Leandra dichotoma (Pav. ex 
D.Don) Cogn. Nee, M. 55216 (NY) - GQ981785 - KF820782 AY460492 
Leandra fallacissima Markgr. 
Goldenberg, R. 918 
(UPCB) GQ139321 - - KF820787 GQ139306 
Leandra granatensis Gleason 
Moran, R.C. 7806 
(NY) EU055949 - - KF820794 EU055691 
Leandra hirtella Cogn. 
Liebsch, D. 1085 
(NY) EU055950 - - KF820797 EU055692 
Leandra melanodesma (Naudin) 
Cogn. 
Michelangeli, F.A. 
1065 (NY) EU055954 - - KF820809 EU055695 
Leandra mexicana (Naudin) 
Cogn. 
Kriebel, R. 5376 
(NY) AF215580 AF215536 AF215617 KF820811 GU968799 
Leandra quinquedentata (DC.) 
Cogn. 
Goldenberg, R. 800 
(UPCB) EU055956 - - KF820823 KR062547 
Leandra reitzii Wurdack 
Goldenberg, R. 788 
(UPCB) EU055957 - - KF820827 EU055700 
Leandra reversa (DC.) Cogn. 
Goldenberg, R. 756 
(UPCB) EU055958 - - KF820828 EU055701 
Leandra rhamnifolia (Naudin) 
Cogn. 
Goldenberg, R. 834 
(UPCB) EU055959 - - KF820829 EU055702 
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Leandra salicina (Ser. ex DC.) 
Cogn. 
Santos, A.K.A. 814 
(HUEFS) EU055960 - - KF820834 KR062556 
Leandra solenifera Cogn. 
Michelangeli, F.A. 
351 (BH) - MF786234 - KF820837 EF418856 
Leandra strigilliflora (Naudin) 
Cogn. 
Kollmann, L.C. 
8847 (UPCB) EU055961 - - KR062448 KR062560 
Leandra subulata Gleason 
Penneys, D.S. 1660 
(FLAS) EU055962 - - KF820842 AY460497 
Leandra xanthocoma (Naudin) 
Cogn. 
Goldenberg, R. 731 
(UPCB) EU055963 - - KF820849 EF418868 
Leandra xanthostachya Cogn. 
Goldenberg, R. 738 
(UPCB) EU055964 - - KF820850 EF418869 
Loreya arborescens (Aubl.) DC. 
Renner, S.S. 2152b 
(MO) EU711377 JQ626318 JF832035 - - 
Loreya mespiloides Miq. 
Michelangeli, F.A. 
606/Baraloto, C. 
2824-1171 GU968822 KF781623 - - - 
Loreya spruceana Benth. ex 
Triana 
Penneys, D.S. 1854 
(FLAS) GU968823 KF781625 - - - 
Macairea radula (Bonpl.) DC. 
Lima, J. 715 
(UPCB) EU711378 EU711394 JF832036 KF462859 JQ730095 
Macrocentrum anfractum 
Wurdack* 
Redden, K.M. 5676 
(US) MH729210* MH729226* MH722283* KF820851 KF821521 
Macrocentrum 
brevipedicellatum Wurdack* 
Wurdack, K.J. 5796 
(NY) - MH729227* MH722284* - - 
Macrocentrum cristatum (DC.) 
Triana 
Wurdack, K.J. 4218 
(US) AM235412 AM235645 AM235448 - MF785406 
Macrocentrum cristatum var. 
microphyllum Cogn.* 
Michelangeli, F.A. 
2593 (NY) -  MH729229* MH722285* - - 
Macrocentrum droseroides 
Triana*  
Wurdack, K.J. 4188 
(US) MH729211* MF786387 MH722286* KF820852 KF821523 
Macrocentrum fasciculatum 
(DC.) Triana* 
Wurdack, K.J. 4342 
(US) -  MH729228* - - KF821524 
Macrocentrum minus Gleason* 
Redden, K.M. 7007 
(NY) - MH729230* MH722287* KF820854 KF821526 
Macrocentrum neblinae 
Wurdack* 
Daly, D. 14049 
(NY) MH729212* MH729231* MH722288* KF820855 KF821527 
Macrocentrum repens 
(Gleason) Wurdack* 
Redden, K.M. 5821 




2346 (NY) - MF786240 MH722289* - - 
Maieta guianensis Aubl. 
Michelangeli, F.A. 
499 (BH) AF215581 AF215537 AF215618 KF820857 AY460498 
Maieta poeppigii Mart. ex Cogn. 
Michelangeli, F.A. 
486 (BH) - KR082837 - KF820858 AY460499 
Marcetia taxifolia (A.St.-Hil.) 
DC. 
Michelangeli, F.A. 
680 (BH) GU968825 - - KU501041 JQ730102 
Mecranium haemanthum 
Triana ex Cogn. 
Skean, D. 4212 
(FLAS) EU055965 - - KF820862 EF418871 
Mecranium multiflorum (Desr.) 
Triana 
Skean, D. 4125; 
5063 (FLAS) EU055966 - - KF820867 KJ933967 
Mecranium ovatum Cogn. 
Skean, D. 4290 
(FLAS) EU055967 - - KF820869 - 
Mecranium puberulum Cogn. 
Judd, W. 8190 
(FLAS) EU055968 - - KF820870 EF418873 
Medinilla alternifolia Blume  AF289374 - AF322229 - - 
Medinilla humbertiana H. 
Perrier  AF215557 AF215517 AF215602 - - 
Melastoma beccarianum Cogn.  AF272805 AM235646 AM235449 - - 
Melastoma candidum D.Don  AB436365 GQ436728 AF215608 - - 
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Melastoma dodecandrum Lour.  AF272808 GQ436727 - - - 
Melastoma malabathricum L.  AF272810 AF270748 AB436376 - - 
Melastoma sanguineum Sims  AF270754 HQ415218 AB436378 - - 
Melastoma tetramerum Hayata  AB436364 - AB436373 - - 
Memecylon bakerianum Cogn. Shatz 4030 (CAS) AF215573 - - KC523033 KC523190 
Memecylon durum Cogn.  AM235408 AM235641 AM235444 - - 
Memecylon edule Roxb. 
Maxwell 01-259 
(CMU) AF215574 AF215528 AF215609 KC523094 KC523251 
Memecylon englerianum Cogn. Stone 2520 (CAS) - KC628015 - KC522995 KC523151 
Memecylon flavovirens Baker 
Bingham 
13249(CAS)/Luke 
12918 (EA) - KU568101 - KC522998 KC523154 
Memecylon lateriflorum (G. 
Don) Bremek. Merello 1352 (MO) - KC628307 - FJ792915 - 
Memecylon laurentii De Wild. Bytebier 3296 (EA) - KC628348 - KC523009 - 
Memecylon ovatum Sm. 
Bremer & Bremer 
1845 (S) - AB925307 - KC523099 KC523256 
Memecylon pauciflorum Blume  - - - FJ792917 FJ792965 
Memecylon scutellatum (Lour.) 
Hook. & Arn. 
Maxwell 2002 
(CMU) - - - KC523107 KC523263 
Memecylon talbotianum 
Brandis  KJ551840 KF003024 - - KC134300 
Memecylon umbellatum Burm. 
f.  KJ540941 KF831240 - FJ792918 FJ792966 
Memecylon wightii Thwaites  KJ372211 KF003022 - - JX868809 
Meriania calophylla (Cham.) 
Triana 
Kollmann L.C. 8843 
(UPCB) EU055969 AM235647 - KF820876 EU055707 
Meriania involucrata (Desr.) 
Naudin 
Skean, D. 4097 
(FLAS) EU055970 - - KF820880 AY460453 
Meriania macrophylla (Benth.) 
Triana 
Michelangeli, F.A. 
829 (NY) AM235414 AM235647 AM235450 KF820883 AY460455 
Meriania nobilis Triana  AF215577 AF215533 AF215614 - - 
Meriania phlomoides (Triana) 
Almeda 
Michelangeli, F.A. 
947 (NY) EU055971 EU711395 JF832037 KF820884 EF418875 
Meriania subumbellata Cogn. 
Michelangeli, F.A. 
819 (NY) EU055972 - - KF820889 AY460457 
Merianthera bullata R. 
Goldenb., Fraga & A.P. Fontana 
Michelangeli, F.A. 
1598 (NY), Fontana, 




1154 (UPCB) JQ899122 JQ899096 JQ899072   
Merianthera eburnea R. 
Goldenb. & Fraga 
Fraga, C.N. 3363 
(UPCB) JQ899123 JQ899097 - - - 
Merianthera parvifolia R. 
Goldenb., Fraga & A.P. Fontana 
Goldenberg, R. 
1141 (UPCB) JQ899127 JQ899102 JQ899077 - - 
Merianthera pulchra Kuhlm. 
Goldenberg, R. 
1153 (UPCB) JQ899124 JQ899098 JQ899073 - - 
Merianthera sipolisii (Glaz. & 
Cogn.) Wurdack 
Fraga, C.N. 3341 
(UPCB) JQ899126 JQ899100 JQ899075 - AY460459 
Merianthera verrucosa R. 
Goldenb., Fraga & A.P. Fontana 
Fraga, C.N. 3388 
(UPCB) JQ899125 JQ899099 JQ899074 - - 
Miconia acuminata (Steud.) 
Naudin Poncy, O. 1 (CAY) - JQ626214 - KF820894 KF821548 
Miconia affinis DC. 
Martin, C.V. 428 
(NY); Moran, R.C. 
7926 (NY) EU055977 GQ981798 - KF820903 KF821551 
Miconia albicans (Sw.) Steud. 
Becquer, E. 85387 
(HAJB) EU055978 - - KF820909 KF821554 
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Miconia amplinodis Umaña & 
Almeda 
Penneys, D.S. 1496 
(FLAS) EU055979 - - KF820915 EU055715 
Miconia appendiculata Triana 
Penneys, D.S. 1823 
(FLAS) EU055981 - - KF820920 EU055716 
Miconia approximata Gamba & 
Almeda 
Penneys, D.S. 1755 
(FLAS) EU055912 - - KF820643 EU055658 
Miconia arboricola Almeda 
Penneys, D.S. 1670 
(FLAS) EU055982 - - KF820922 EU055717 
Miconia argentea (Sw.) DC. 
Michelangeli, F.A. 
721 (NY) - GQ981799 - KF820923 AY460503 
Miconia argyrophylla DC. 
Renner, S.S. 125 
(MO) EU055983 - - KF820925 EF418882 
Miconia asclepiadea Triana 
Penneys, D.S. 1606 
(FLAS) EU055984 - - KF820926 EU055718 
Miconia astroplocama 
Donn.Sm. 
Penneys, D.S. 1822 
(FLAS) EU055985 - - KF820927 EU055719 
Miconia baracoensis Urb. 
Skean, D. 4153 
(FLAS) EU055986 - - KF820934 EF418883 
Miconia barbeyana Cogn. 
Moran, R.C. 7616 
(NY) EU055987 - - KF820935 EU055721 
Miconia benthamiana Triana 
Penneys, D.S. 1562 
(FLAS) EU055988 - - KF820937 EU055722 
Miconia bicolor (Mill.) Triana 
Jestrow 2012-244 
(FTG) - - - KJ933932 KJ933980 
Miconia bracteata (DC.) Triana 
Redden, K.M. 1686 
(US) EU055990 - - KF820943 EF418884 
Miconia bracteolata (Bonpl.) 
DC. 
Penneys, D.S. 1864 
(FLAS) EU055991 - - KF820944 EU055726 
Miconia brasiliensis (Spreng.) 
Triana 
Goldenberg, R. 912 
(UPCB) GQ139322 - - KF820945 GQ139307 
Miconia brenesii Standl. 
Penneys, D.S. 1526 
(FLAS) EU055992 - - KF820946 EU055728 
Miconia brunnea DC. 
Goldenberg, R. 736 
(UPCB) EU055994 - - KF820948 EU055730 
Miconia bubalina (D.Don) 
Naudin 
Moran, R.C. 7502 
(NY) EU055995 - - KF820949 EU055731 
Miconia buddlejoides Triana 
Goldenberg, R. 722 
(UPCB) EU055996 - - KF820950 EU055732 
Miconia bullata (Turcz.) Triana 
Penneys, D.S. 1879 
(FLAS) EU055997 - - KF820951 EU055733 
Miconia calvescens DC. 
Goldenberg, R. 836 
(UPCB) EU056000 - - - EU055736 
Miconia calycina Cogn. 
Judd, W. 8210 
(FLAS) EU056001 JF832003 JF832038 KF820956 EU055737 
Miconia capixaba R. Goldenb. 
Kollmann, L.C. 
8564 (UPCB) JF831978 - - KF820959 EU055738 
Miconia carnea Cogn. 
Penneys, D.S. 1729 
(FLAS) EU056002 - - KF820960 EU055739 
Miconia caudigera DC. Lima, J. 729 (NY) EU056004 - - KF820963 EU055740 
Miconia centrodesma Naudin 
Goldenberg, R. 984 
(UPCB) EU056005 - - KF820964 AY460504 
Miconia cercophora Wurdack 
Penneys, D.S. 1846 
(FLAS) EU056006 - - KF820969 EU055745 
Miconia chamissois Naudin 
Goldenberg, R. 771 
(UPCB) EU056008 - - KF820974 EU055748 
Miconia chrysophylla (Rich.) 
Urb. 
Kelly, L. 1366  
(MEXU) EU056010 - - KF820977 EU055750 
Miconia cinerascens Miq. 
Goldenberg, R. 730 
(UPCB) EU056011 - - KF820981 EU055751 
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Miconia cinnamomifolia (DC.) 
Naudin 
Goldenberg, R. 754 
(UPCB) EU056013 - - KF820982 EU055753 
Miconia collatata Wurdack 
Goldenberg, R. 748 
(UPCB) EU056014 - - KF820986 EU055754 
Miconia concinna Almeda 
Penneys, D.S. 1732 
(FLAS) EU056015 - - KF820988 EU055755 
Miconia costaricensis Cogn. 
Penneys, D.S. 1538 
(FLAS) EU056016 - - KF820993 EU055757 
Miconia crocata Almeda 
Penneys, D.S. 1748 
(FLAS) EU056018 - - KF820997 EU055759 
Miconia crocea (Desr.) Naudin 
Penneys, D.S. 1552 
(FLAS) - KF981240 - KF820998 EU055760 
Miconia cubatanensis Hoehne 
Goldenberg, R. 715 
(UPCB) EU056020 - - KF820999 EU055761 
Miconia dapsiliflora Wurdack 
Penneys, D.S. 1898 
(FLAS) EU056021 - - KF821006 EU055763 
Miconia denticulata Naudin 
Penneys, D.S. 1623 
(FLAS) EU056022 - - KF821009 EU055765 
Miconia desportesii Urb. 
Skean, D. 4133 
(FLAS) EU056023 - - KF821011 EF418887 
Miconia discolor DC. 
Goldenberg, R. 749 
(UPCB) EU056024 - - KF821015 EU055767 
Miconia dissita Almeda 
Penneys, D.S. 1548 
(UPCB)  EU056025 - - KF821017 EU055768 
Miconia dodecandra (Desr.) 
Cogn. 
Michelangeli, F.A. 
744 (NY) EU056026 EU711396 JF832039 KF821020 KF821600 
Miconia dolichopoda Naudin 
Michelangeli, F.A. 
1222 (NY) EU056027 - - KF821022 EF418888 
Miconia donaeana Naudin 
Michelangeli, F.A. 
727 (NY) AM235415 AM235648 AM235451 KF821024 AY460507 
Miconia dorsaliporosa R. 
Goldenb. & Reginato 
Kollmann, L.J. 8572 
(UPCB) - - - KF821026 KF821603 
Miconia dorsiloba Gleason 
Kriebel, R. 5391 
(NY) - GQ981800 - KF821027 KF821604 
Miconia elata (Sw.) DC.  
Klimas, S. 1510 
(CR) EU056030 GQ981801 - KF821031 EU055772 
Miconia elvirae Wurdack 
Wurdack, K s.n. 
(US) EU056031 - - KF821033 EU055773 
Miconia ernstii Wurdack 
Penneys, D.S. 1295 
(FLAS) EU056032 - - KF821036 EF418889 
Miconia fasciculata Gardner 
Goldenberg, R. 780 
(UPCB) EU056033 - - KF821037 EU055774 
Miconia flammea Casar. 
Goldenberg, R. 744 
(UPCB) EU056009 KF981239 - KF820975 EU055749 




Penneys, D.S. 1601 
(FLAS) EU056034 - - KF821040 EU055775 
Miconia formosa Cogn. 
Goldenberg, R. 721 
(UPCB) EU055998 - - KF820952 EU055734 
Miconia foveolata Cogn. 
Struwe, L. 1136 
(NY) EU056035 KJ082421 - KF821041 AY460511 
Miconia furfuracea (Vahl) 
Griseb. 
Penneys, D.S. 1294 
(FLAS) EU056036 - - KF821044 EU055777 
Miconia glutinosa Cogn. 
Ulloa Ulloa, C. 1807 
(MO); Penneys, 
D.S. 1881 (FLAS) - - - KF821048 KF821615 
Miconia goniostigma Triana 
Penneys, D.S. 1573 
(FLAS) EU056037 - - KF821050 EU055778 
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Miconia hemenostigma Naudin 
Penneys, D.S. 1450 
(FLAS) EU056039 - - - EU055780 
Miconia hispidula (Cogn.) Judd, 
Bécquer & Majure 
Majure, L. 4275 
(FLAS) - - - KJ933939 KJ933988 
Miconia hondurensis Donn.Sm. 
Kriebel, R. 5374 
(NY) - GQ981802 - KF821058 KF821624 
Miconia hookeriana Triana  EU056040 - - KF821059 EU055781 
Miconia hypoleuca (Benth.) 
Triana 
Goldenberg, R. 833 
(UPCB) EU056041 - - KF821062 EU055784 
Miconia ibaguensis (Bonpl.) 
Triana 
 Michelangeli, F.A. 
737 (NY)/Nee, M. 
55183 (NY) EU056042 - - KF821063 EU055785 
Miconia impetiolaris (Sw.) 
D.Don ex DC. 
Michelangeli, F.A. 
720 (NY) EU056043 GQ981803 - KF821064 AY460513 
Miconia inconspicua Miq. 
Goldenberg, R. 716 
(UPCB) EU056044 - - KF821065 EU055786 
Miconia jahnii Pittier  
Capote, I. 807 
(VEN) EU056045 - - KF821069 EU055787 
Miconia kollmannii R. Goldenb. 
& Reginato 
Goldenberg, R. 884 
(UPCB) GQ139323 - - KF821074 GQ139308 
Miconia labiakiana R. Goldenb. 
& C.V.Martin 
Kollmann, L.J. 8846 
(UPCB) - - - KR062461 KF821633 
Miconia lacera (Bonpl.) Naudin 
Correa, M.D. 11546 
(MO) - JQ592678 - KF821079 AY460514 
Miconia laevigata (L.) DC.  
Penneys, D.S. 1317 
(FLAS) EU056047 HM446828 - - AY460515 
Miconia lepidota DC. 
Kollmann, L.J. 8556 
(UPCB) EU056050 - - KF821088 EU055792 
Miconia ligustrina (Sm.) Triana 
Penneys, D.S. 1595 
(FLAS) EU056052 - - KF821091 EU055793 
Miconia ligustroides (DC.) 
Naudin 
Goldenberg, R. 769 
(UPCB) EU056053 - - KF821092 EU055794 
Miconia lima (Desr.) M.Gómez 
Majure, L. 6036 
(NY) EU055952 - - KF820802 AY460493 
Miconia lonchophylla Naudin 
Penneys, D.S. 1497 
(FLAS) EU056054 - - KF821094 EU055795 
Miconia longicuspis Cogn. 
Kollmann, L.J. 8562 
(UPCB) EU056055 - - KF821097 EU055796 
Miconia lymanii Wurdack 
Goldenberg, R. 802 
(UPCB) EU056057 - - KF821105 EU055800 
Miconia manicata Cogn. & 
Gleason 
Moran, R.C. 7660 
(NY) EU056059 - - KF821109 EU055801 
Miconia melanotricha (Triana) 
Gleason 
Penneys, D.S. 1730 
(FLAS) EU056060 - - KF821114 EU055802 
Miconia meridensis Triana 
Michelangeli, F.A. 
1271 (NY) EU056061 - - KF821117 EU055803 
Miconia minutiflora (Bonpl.) 
DC. 
Goldenberg, R. 759 
(UPCB); Becquer, 
E. 85322 (HAJB) EU056062 - - KF821124 KF821656 
Miconia mirabilis (Aubl.) 
L.O.Williams 
Goldenberg, R. 845 
(UPCB) EU056063 KJ082424 - KF821125 EU055806 
Miconia multiplinervia Cogn. 
Penneys, D.S. 1785 
(FLAS) EU056064 - - KF821129 EU055807 
Miconia multispicata Naudin 
Michelangeli, F.A. 
812 (NY) EU056065 - - KF821130 - 
Miconia neomicrantha Judd & 
Skean 
Moran, R.C. s.n. 
(NY) EU056123 JQ592695 - KF821299 AY460539 
Miconia nervosa (Sm.) Triana Nee, M. 55264 (NY) - GQ981804 - KF821133 KF821663 
Miconia octopetala Cogn. 
Kollmann, L.J. 8650 
(UPCB) EU056066 - - KF821140 EU055810 
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Miconia onaensis Wurdack 
Penneys, D.S. 1558 
(FLAS) EU056067 - - KF821143 EU055811 
Miconia pachyphylla Cogn. 
Struwe, L. 1141 
(NY) EU056068 KJ082426 - KF821145 AY460519 
Miconia papillosa (Desr.) 
Naudin 
Penneys, D.S. 1151 
(FLAS) EU056069 - - KF821147 EU055812 
Miconia penningtonii Wurdack 
Penneys, D.S. 1865 
(FLAS) EU056070 - - KF821152 EU055813 
Miconia pepericarpa DC. 
Santos, A.K.A. 763 
(HUEFS) EU056071 - - KF821153 KF821676 
Miconia petropolitana Cogn. 
Goldenberg, R. 763 
(UPCB) EU056072 - - KF821154 EU055815 
Miconia poeppigii Triana 
Caddah, M.K. 617 
(UPCB) EU056074 - - KF821161 EU055818 
Miconia polyandra Gardner 
Kollmann, L.J. 8577 
(UPCB) EU056075 - - KF821163 EU055819 
Miconia prasina (Sw.) DC. 
Goldenberg, R. 839 
(UPCB) EU056076 KF724280 - KF821165 AY460520 
Miconia procumbens (Gleason) 
Wurdack 
Alford, M. 3093 
(BH) EU056077 - - KF821167 AY460521 
Miconia punctata (Desr.) D.Don Klimas s.n. (CR) EU056078 JQ592680 - KF821175 EU055821 
Miconia pusilliflora (DC.) 
Naudin 
Goldenberg, R. 714 
(UPCB) EU056079 - - KF821190 EU055822 
Miconia racemosa (Aubl.) DC. 
Redden, K.M. 1086 
(US) EU056081 HM446831 - KF821182 EU055823 
Miconia ramboi Brade 
Goldenberg, R. 793 
(UPCB) EU056082 - - KF821185 EU055824 
Miconia reducens Triana 
Cornejo, X. 8127 
(NY); Penneys, D.S. 
1568 (FLAS) EU056083 - - KF821186 EU055825 
Miconia resimoides Cogn.  
Michelangeli, F.A. 
834 (NY) EU056084 - - KF821188 AY460524 
Miconia robinsoniana Cogn. 
Jaramillo, P. 2889 
(CDS) EU056086 - - KF821192 EU055828 
Miconia salicifolia Naudin 
Moran, R.C. 6909 
(NY) EU056088 - - KX073126 KX073171 
Miconia samanensis Urb. 
Judd, W. 8216 
(FLAS) EU056089 - - - EU055832 
Miconia schlechtendalii Cogn. 
Penneys, D.S. 1438 
(FLAS) EU056090 - - KF821204 EU055833 
Miconia sclerophylla Triana 
Santos, A.K.A. 800 
(HUEFS) EU056092 - - KF821208 EU055835 
Miconia selleana Urb. & Ekman 
Skean, D. 4135 
(FLAS) EU056093 - - KF821209 EF418904 
Miconia serrulata (DC.) Naudin 
Michelangeli, F.A. 
817 (NY) - KJ082429 - KF821212 AY460535 
Miconia simplex Triana 
Moran, R.C. 7899a 
(NY) EU056096 - - KF821214 EU055838 
Miconia sintenisii Cogn. 
Struwe, L. 1138 
(NY) EU056097 KJ082431 - KF821215 AY460529 
Miconia smaragdina Naudin 
Penneys, D.S. 1743 
(FLAS) EU056098 - - KF821217 EU055840 
Miconia stenobotrys (Rich.) 
Naudin 
Skean, D. 4142 
(FLAS) EU056101 - - KF821227 EU055842 
Miconia stenostachya DC. 
Michelangeli, F.A. 
809 (NY) EU056102 - - KF821229 EU055843 
Miconia striata (Vahl) Cogn. 
Penneys, D.S. 1310 
(FLAS) EU056103 - - KF821231 EU055844 
Miconia subcompressa Urb. 
Judd, W. 8116 
(FLAS) EU056104 - - KF821233 EU055845 
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Miconia superba Ule 
Michelangeli, F.A. 
452 (BH) EU056105 - - KF821234 EU055846 
Miconia sylvatica (Schltdl.) 
Naudin 
Michelangeli, F.A. 
792 (NY) EU056106 - - KF821235 EU055847 
Miconia tetrandra (Sw.) D.Don 
Penneys, D.S. 1300 
(FLAS) EU056107 HM446832 - KF821239 EU055848 
Miconia tetrastoma Naudin 
Judd, W. 8096 
(FLAS) - KJ082433 - KF821240 AY460532 
Miconia theizans (Bonpl.) 
Cogn. 
Almeda, F. 9230 
(BH) EU056108 - - KF821241 KF821714 
Miconia thomasiana DC. 
Axelrod 12562 
(CAS) - KJ082434 - KF821244 EU055850 
Miconia trianae Cogn. 
Goldenberg, R. 770 
(UPCB) EU056111 - - KF821253 EU055851 
Miconia triangularis Gleason 
Penneys, D.S. 1866 
(FLAS) EU056112 - - KF821254 EU055852 
Miconia trinervia (Sw.) D.Don Nee, M. 55258 (NY) - JQ592681 - KF821256 KF821722 
Miconia tristis Spring 
Goldenberg, R. 812 
(UPCB) EU056113 - - KF821258 EU055855 
Miconia tschudyoides Cogn. 
Martin, C.V. 398 
(NY) - JQ626210 - KF821259 EF418908 
Miconia tuberculata (Naudin) 
Triana 
Michelangeli, F.A. 
779 (NY) EU056114 - - KF821261 AY460534 
Miconia umbellata (Mill.) Judd 
& Ionta 
Judd, W. 8084 
(FLAS) - - - - EU055674 
Miconia valtheri Naudin 
Goldenberg, R. 718 
(UPCB) EU056115 - - KF821267 EU055857 
Miconia viscidula Urb. & Cogn. 
Skean, D. 4132 
(FLAS) EU056116 - - KF821269 EF418910 
Miconia willdenowii Klotzsch 
ex Naudin 
Goldenberg, R. 737 
(UPCB) EU056117 - - KF821272 EU055858 
Microlicia fasciculata Mart. ex 
Naudin  AF215583 AF215541 AF210370 - - 
Monochaetum calcaratum 
(DC.) Triana  AF215568 AF215524 AF210372 - - 
Monolena lanceolata L.Uribe* 
Almeda, F. 10337 
(NY) MH729213* - - - - 
Monolena pilosiuscula L.Uribe* 
Almeda, F. 10382 
(NY) MH729214* MH729232* MH722290* - - 
Monolena primuliflora Hook. f.  AF215552 AF215514 AF270743 - - 
Mouriri crassifolia Sagot  - FJ038111 - FJ792920 FJ792967 
Mouriri guianensis Aubl.  AF215575 AF215529 AF215610 FJ792921 FJ792969 
Mouriri helleri Britton  AF322230 AF270752 AF215611 FJ792922 FJ792970 
Mouriri sagotiana Triana 
Molino, J.F. 2026 




773 (NY) EU056118 - - KF821274 AY460537 
Nepsera aquatica (Aubl.) 
Naudin 
Struwe, L. 1158 
(NY) AF215569 JQ592692 AF210373 - JQ730115 
Osbeckia chinensis L.  AF215570 AF215525 AF210378 - - 
Osbeckia nepalensis Hook.* 
Armstrong, K. 1091 
(NY) MH729215* - MH722291* - - 
Osbeckia stellata Buch.-Ham. ex 
Ker Gawl. 
Penneys, D.S. 1969 
(FLAS) AF272818 U26330 - - - 
Ossaea angustifolia (DC.) 
Triana 
Goldenberg, R. 910 
(UPCB) GQ139324 - - KF821278 GQ139309 
Ossaea capillaris (D.Don) Cogn. 
Becquer, E. 85385 
(HAJB) - - - KF820626 EU055653 
72 
 
Ossaea sanguinea Cogn. 
Matos, F.B. 1140 
(NY) EU056124 - - - EU055865 
Oxyspora balansae (Cogn.) 
J.F.Maxwell* 
Penneys, D.S. 
2054A (FLAS) MH729216* MH729233* MH722292* - - 
Oxyspora paniculata (D.Don) 
DC.* 
Armstrong, K. 1156 
(NY) MH729217* KX527089 MH722293* - - 
Pachyanthus moaensis Borhidi 
Skean, D. 4257 
(FLAS) EU056128 - - KM893521 KM893588 
Phainantha laxiflora (Triana) 
Gleason 
Wurdack, K.J. 4190 
(US) JF831980 JF832006 JF832043 - - 
Phainantha shuariorum C. 
Ulloa & D.A.Neill Clark 7055 (US) JF831981 JF832007 JF832044 - - 
Phyllagathis fengii C.Hansen Song, Y. YN01 - - KT354903 - KT354881 
Phyllagathis gymnantha Korth.  AF215590 - AF215626 - - 
Phyllagathis hispidissima 
(C.Chen) C.Chen 
Zeng, S. X009 
(CANT) KT354889 KT354899 KM521858 - KM521847 
Physeterostemon fiaschii R. 
Goldenb. & Amorim 
Amorim, A.M. 4514 
(CEPEC) EU711379 EU711397 JF832045 KF821337 KF821756 
Physeterostemon jardimii R. 
Goldenb. & Amorim 
Amorim, A.M. 7064 
(CEPEC) EU711381 EU711399 JF832046 KF821338 KF821757 
Physeterostemon thomasii 
Amorim, Michelangeli & R. 
Goldenb. 
Amorim, A.M. 5054 
(CEPEC) EU711383 EU711401 JF832047 KF821339 JQ730121 
Pleiochiton blepharodes (DC.) 
Reginato, R. Goldenb. & 
Baumgratz 
Reginato, M. 686 
(HUEFS) - - - KF821344 GQ139304 
Pleiochiton ebracteatum Triana 
Reginato, M. 768 
(HUEFS) GQ139325 - - KR062477 GQ139313 
Pleiochiton micranthum Cogn. 
Reginato, M. 762 
(HUEFS) GQ139326 - - KF821346 GQ139311 
Pleiochiton parasiticum (O'Berg 
ex Triana) Reginato, R. 
Goldenb. & Baumgratz 
Garcia, R.F. 1973 
(UPCB) GQ139319 - - KF821347 GQ139305 
Pleiochiton parvifolium Cogn.  - - - KR062478 KR062586 
Pleiochiton roseum Cogn. 
Chiavegatto, B. 143 
(RB) GQ139327 - - KF821348 GQ139314 
Pleiochiton setulosum Cogn. 
Reginato, M. 766 
(HUEFS) GQ139328 - - KF821349 GQ139315 
Pternandra coerulescens Jack Chen, I.J. 543 AF215558 AF215518 AF322232 - EF683154 
Pternandra echinata Jack Chen, I.J. 542 AF215559 AF215520 AF270744 - KF781604 
Pternandra multiflora Cogn. Clausing, G. 142  AF215560 - AF215603 - GU968801 
Pterolepis glomerata (Rottb.) 
Miq. 
Martin, C.V. 419 
(NY) AF215571 AF215526 AF210376 KF462876 JQ730130 
Rhexia mariana L. 
Ionta 397 (FLAS)/ 
Majure, L. 5196 
(NY) AF272819 KJ773817 AF323723 - DQ985630 
Rhexia virginica L. 
Michelangeli, F.A. 




541 (BH) AF215584 AF215542 AF210369 KF462881 JQ730138 
Rupestrea johnwurdackiana 
(Baumgratz & D’El Rei Souza) 
Michelang., Almeda, & R. 
Goldenb. 
Goldenberg, R. 
1813 (UPCB) KM373899 KM373900 KM373901 - JQ730138 
Salpinga glandulosa (Gleason) 
Wurdack* 
Goldenberg, R. 
1941 (RB) - T2938 MH7222948* - - 
Salpinga maranonensis 
Wurdack Clark 6979 (US) JF831982 JF832008 JF832048 - - 
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Salpinga secunda Schrank & 
Mart. ex DC. 
Michelangeli, F.A. 
487 (BH) EU711384 EU711402 JF832049 - - 
Sarcopyramis napalensis Wall.* 
Armstrong, K. 744 
(NY) - MH729235* MH722295* - - 
Sarcopyramis parvifolia Merr. 
ex H.L.Li  - KX527237 - - - 
Sarcopyramis sp. * 
Armstrong, K. 1932 
(NY) - MH729236* MH722296* - - 
Siphanthera paludosa (DC.) 
Cogn. 
Rocha, M.J.R. 621 
(BHCB) - AY553780 AY553776 KU501046 KU501100 
Sonerila brunonis Wight & Arn.   AF289386 - - - - 
Sonerila cantonensis Stapf* Zeng, S. B0053  - - KT354905 - - 
Sonerila griffithii  C.B.Clarke* Bay, S. 13 (NY) - MH729237* MH722297* - - 
Sonerila nervulosa Ridl.  AF289387 - - - - 
Sonerila obliqua Korth.  AF289388 - - - - 
Spathandra blackioides (G. 
Don) Jacq.-Fél. Stone, J. 3261 (MO) - - - FJ792925 FJ792971 
Tetrazygia angustifolia (Sw.) 
DC. 
Michelangeli, F.A. 
1521 (NY) - KJ082612 - KF821354 KF821764 
Tetrazygia bicolor (Mill.) Cogn. 
Abbott 24320 
(FLAS) EU056130 KX397981 - - - 
Tetrazygia discolor (L.) DC. 
Martin, C.V. 494 
(NY) EU056131 - - KF821363 EF418920 
Tetrazygia elaeagnoides (Sw.) 
DC 
Judd, W. 8146 
(FLAS) EU056132 KJ082614 - KF821365 AY460546 
Tetrazygia fadyenii Hook. van Ee, B. 780 (NY) EU056133 - - KF821367 AY460545 
Tetrazygia urbani Cogn. 
Struwe, L. 1166 
(NY) AF270753 AF215538 AF215619 KF821374 KF821772 
Tibouchina grossa (L.f.) Cogn. Zabala 1 (UPTC) JF831983 JF832009 JF832050 KF462935 JQ730192 
Tibouchina longifolia (Vahl) 
Baill. 
Michelangeli, F.A. 
816 (NY) AF215572 JQ592704 AF210375 - JQ730204 
Tibouchina trichopoda (DC.) 
Baill. 
Lobao, A. 1437 
(RB) - KF981241 - KF462978 JQ730235 
Tibouchina urvilleana (DC.) 
Cogn.  AF272820 U26339 AF322234 - FJ628134 
Tigridiopalma magnifica 
C.Chen 
Zeng, S. G001 
(CANT) KT354891 KT354900 KM521859 - KM521848 
Tococa aristata Benth. 
Wurdack, K.J. 4164 
(NY) - MF786423 - KF821375 KF821773 
Tococa caquetana Sprague 
Alford, M. 3109 
(BH) EU056135 - - KF821379 AY460550 
Tococa guianensis Aubl. 
Michelangeli, F.A. 
703 (BH) AM235417 AM235650 - KF821385 MF785330 
Tococa perclara Wurdack 
Michelangeli, F.A. 
715 (BH) EU056137 - - KF821389 AY460558 
Tococa platyphylla Benth. 
Penneys, D.S. 1699 
(FLAS) EU056138 - - KF821390 EU055896 
Tococa subciliata (DC.) Triana 
Michelangeli, F.A. 
391 (BH) - MF786369 - KF821396 MF785407 
Trembleya parviflora Cogn.  - - AY553768 - AY553746 
Triolena amazonica (Pilg.) 
Wurdack 
Goldenberg, R. 965 
(UPCB) JF831984 JF832010 JF832051 - - 
Triolena barbeyana Cogn.* Stern, S. 354 (NY) JQ899134 JQ899109 MH722298* - - 
Triolena hirsuta (Benth.) 
Triana* 
Penneys, D.S. 1798 
(CAS) JQ899134 - MH722299* - - 
Triolena paleacea (Triana) 
Almeda & Alvear Avila 1037 (COL) JF831976 JF832001 JF832030 - - 
Triolena pileoides (Triana) 
Wurdack* 
Almeda, F. 10445 
(NY) MH729219* MH729238* MH722300* - KY782507 
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Triolena purpurea (Gleason) 
Almeda & Alvear* 
Almeda, F. 10440 
(NY) MH729220* MH729239* MH722301* - - 
Triolena pustulata Triana* Stern, S. 404 (NY) JQ899135 JQ899110 AF215599 - - 
Triolena spicata (Triana) 
L.O.Williams* 
Penneys, D.S. 1762 
(FLAS) - MH729240* - - KY782508 
Tristemma littorale Benth. Smith, S. 1725 (US) - AY667150 AY660631 KF462989 JQ730245 
Tristemma mauritianum 
J.F.Gmel. 
Almeda, F. 8021 




(US) - - - - MF785430 
Warneckea membranifolia (Hook. f.) Jacq.-Fél. AF331711 KC628335 - FJ792876 FJ792939 
Warneckea pulcherrima (Gilg) 
Jacq.-Fél.  - KC628209 - FJ792880 FJ792944 
Warneckea sapinii (De Wild.) 










Supporting Information Appendix 1. List of taxa and voucher specimens used in this study. 




Supporting Information Appendix 2. Details of the primers used and the annealing 
temperature of the PCRs 
Primer Code Sequence 
Annealing 
temperature (°C) 
ndhF 1 NY 316 5' GTC TCA ATT GGG TTA TAT GAT G 3' 48 
 NY 335  5' GCA TAG TAT TGT CCG ATT CAT RAG 3'  
ndhF 2 NY 334 
5' CCT YAT GAA TCG GAC AATT ACT ATG C 
3' 48 
 NY 333  5' CGA TTA TAT GAC CAA TCA TAT T 3'  
rbcL 1 NY 149 5' ATG TCA CCA CAA ACA GAA AC 3' 54-55 
 NY 1383  5' TCG CAT GTA GCA GTA GC 3'  
rbcL 2 NY 24 5' AAA CGA TCA CTC CAA CGC A 3' 53-54 
 NY 402  5' TCA CAA GCA GCT AGT TCA GGA CT 3'  
rpl16 NY 1943 
5' GCT ATG CTT AGT GTG YGA CTC GTT G 
3' 53-54 
 NY 1944 5' CTA TGT TGT TTA CGG AAT CTG GTT C 3'  
ETS NY 1428 5' ACG TGT CGC GTC TAG CAG GCT 3' 54-55 
 NY 320 
5' AGA CAA GCA TAT GAC TAC TGG CAG G 
3'  
ITS 1 NY 183 5' CCT TAT CAT TTA GAG GAA GGA G 3' 51-52 
 NY 887 5' ATT GAT GGT TCG CGG GAT TCT GC 3'  
ITS 2 NY 17 5' GCA TCG ATG AAG AAC GCA GC 3' 51-52 






Supporting Information Appendix 3. Bayesian inference species tree with all DNA regions 






Supporting Information Appendix 4. Table with the character states codification. 
Species 
habit. 0. not herbaceous; 1. 
herbaceous 
fruit. 0. fleshy; 1. 
capsule; 2. angular 
capsule 
Alzatea verticillata 0 1 
Eugenia uniflora 0 0 
Myrtus communis 0 0 
Olinia ventosa  0 0 
Penaea mucronata  0 1 
Rhynchocalyx lawsonioides  0 1 
Aciotis indecora  1 0 
Aciotis purpurascens  1 0 
Aciotis rubricaulis  1 0 
Adelobotrys adscendens  0 1 
Allomaieta ebejicosana  0 1 
Allomaieta grandiflora  0 1 
Allomaieta hirsuta  0 1 
Allomaieta pancurana  0 1 
Allomaieta villosa  0 1 
Allomaieta zenufanasana  0 1 
Alloneuron ulei  0 1 
Arthrostemma ciliatum  1 1 
Astronia smilacifolia  0 0 
Axinaea grandifolia  0 1 
Behuria comosa  0 1 
Behuria glutinosa  0 1 
Bellucia aequiloba  0 0 
Bellucia grossularioides  0 0 
Bellucia pentamera  0 0 
Bertolonia alternifolia  1 2 
Bertolonia bullata  1 2 
Bertolonia formosa  1 2 
Bertolonia leuzeana  1 2 
Bertolonia maculata 1 2 
Bertolonia margaritacea  1 2 
Bertolonia marmorata  1 2 
Bertolonia mosenii  1 2 
Bertolonia nymphaeifolia  1 2 
Bertolonia paranaensis  1 2 
Blakea gracilis 0 0 
Blakea multiflora 0 0 
Blakea schlimii  0 0 
Blakea trinervia 0 0 
Blakea watsonii  0 0 
Blastus borneensis  0 1 
Blastus cochinchinensis  0 1 
Blastus pauciflorus  0 1 
Blastus setulosus  0 1 
Boyania ayangannae  1 2 
Boyania colombiana  1 2 
Brasilianthus carajensis 0 1 
Bredia fordii  1 2 
Bredia sessilifolia  1 2 
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Bredia sinensis  1 2 
Calvoa grandifolia 1 2 
Calycogonium plicatum  0 0 
Cambessedesia eichleri  1 1 
Cambessedesia espora 1 1 
Cambessedesia hilariana  1 1 
Cambessedesia 
membranacea  1 1 
Castratella piloselloides  1 1 
Centradenia 
inaequilateralis  1 1 
Chalybea macrocarpa  0 0 
Charianthus alpinus  0 0 
Charianthus corymbosus 0 0 
Charianthus nodosus 0 0 
Clidemia allardii  0 0 
Clidemia capitellata 0 0 
Clidemia caudata  0 0 
Clidemia ciliata  0 0 
Clidemia clandestina  0 0 
Clidemia costaricensis  0 0 
Clidemia crenulata  0 0 
Clidemia cruegeriana  0 0 
Clidemia dentata  0 0 
Clidemia discolor  0 0 
Clidemia domingensis  0 0 
Clidemia folsomii  0 0 
Clidemia guadalupensis 0 0 
Clidemia hirta  0 0 
Clidemia inobsepta  0 0 
Clidemia involucrata  0 0 
Clidemia monantha 0 0 
Clidemia octona  0 0 
Clidemia ombrophila  0 0 
Clidemia petiolaris  0 0 
Clidemia pittieri  0 0 
Clidemia rubra  0 0 
Clidemia septuplinervia  0 0 
Clidemia sericea  0 0 
Clidemia tenebrosa  0 0 
Clidemia trichosantha  0 0 
Clidemia urceolata  0 0 
Clidemia utleyana  0 0 
Comolia microphylla  1 1 
Conostegia bigibbosa  0 0 
Conostegia bracteata 0 0 
Conostegia cinnamomea  0 0 
Conostegia icosandra  0 0 
Conostegia montana  0 0 
Conostegia pittieri 0 0 
Conostegia rhodopetala  0 0 
Conostegia rufescens  0 0 
Conostegia subcrustulata  0 0 
Conostegia xalapensis  0 0 
Desmoscelis villosa  1 1 
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Dichaetanthera arborea  0 1 
Dichaetanthera asperrima  0 1 
Diplectria divaricata  0 1 
Dissochaeta bracteata  0 1 
Dolichoura 
spiritusanctensis  0 1 
Driessenia glanduligera  0 0 
Eriocnema fulva  1 1 
Fordiophyton brevicaule  1 2 
Fordiophyton chenii  1 2 
Fordiophyton cordifolium  1 2 
Fordiophyton faberi  1 2 
Fordiophyton huizhouense  1 2 
Fordiophyton 
peperomiifolium  1 2 
Fordiophyton zhuangiae  1 2 
Graffenrieda intermedia  0 1 
Graffenrieda latifolia  0 1 
Graffenrieda moritziana  0 1 
Graffenrieda rotundifolia  0 1 
Graffenrieda sessilifolia  0 1 
Graffenrieda weddellii  0 1 
Henriettea macfadyenii  0 0 
Henriettea martiusii  0 0 
Henriettea patrisiana  0 0 
Henriettea ramiflora  0 0 
Henriettea spruceana  0 0 
Henriettea squamata  0 0 
Henriettea squamulosa  0 0 
Henriettea succosa  0 0 
Henriettea uniflora  0 0 
Henriettella rimosa  0 0 
Henriettella sessilifolia  0 0 
Henriettella tuberculosa  0 0 
Heterocentron elegans  1 1 
Heterocentron 
subtriplinervium 1 1 
Heterotis fruticosa  1 1 
Heterotis rotundifolia  1 1 
Huberia consimilis  0 1 
Huberia peruviana  0 1 
Lavoisiera cordata  0 1 
Lavoisiera imbricata  0 1 
Lavoisiera mucorifera  0 1 
Lavoisiera pulchella  0 1 
Leandra acutiflora  0 0 
Leandra amplexicaulis  0 0 
Leandra carassana  0 0 
Leandra clidemioides  0 0 
Leandra dichotoma  0 0 
Leandra fallacissima  0 0 
Leandra granatensis  0 0 
Leandra hirtella  0 0 
Leandra melanodesma  0 0 
Leandra mexicana  0 0 
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Leandra quinquedentata  0 0 
Leandra reitzii  0 0 
Leandra reversa  0 0 
Leandra rhamnifolia 0 0 
Leandra salicina  0 0 
Leandra solenifera  0 0 
Leandra strigilliflora  0 0 
Leandra subulata  0 0 
Leandra xanthocoma  0 0 
Leandra xanthostachya  0 0 
Loreya arborescens  0 1 
Loreya mespiloides  0 1 
Loreya spruceana  0 1 
Macairea radula 0 1 
Macrocentrum anfractum  1 2 
Macrocentrum 
brevipedicellatum  1 2 
Macrocentrum cristatum  1 2 
Macrocentrum cristatum 
var. microphyllum  1 2 
Macrocentrum droseroides  1 2 
Macrocentrum fasciculatum 1 2 
Macrocentrum minus  1 2 
Macrocentrum neblinae  1 2 
Macrocentrum repens  1 2 
Macrocentrum vestitum  1 2 
Maieta guianensis  0 0 
Maieta poeppigii  0 0 
Marcetia taxifolia 0 1 
Mecranium haemanthum  0 0 
Mecranium multiflorum  0 0 
Mecranium ovatum  0 0 
Mecranium puberulum  0 0 
Medinilla alternifolia  0 0 
Medinilla humbertiana  0 0 
Melastoma beccarianum  0 1 
Melastoma candidum  0 1 
Melastoma dodecandrum  0 1 
Melastoma malabathricum  0 1 
Melastoma sanguineum  0 1 
Melastoma tetramerum  0 1 
Memecylon bakerianum  0 0 
Memecylon durum  0 0 
Memecylon edule  0 0 
Memecylon englerianum  0 0 
Memecylon flavovirens  0 0 
Memecylon lateriflorum  0 0 
Memecylon laurentii  0 0 
Memecylon ovatum 0 0 
Memecylon pauciflorum  0 0 
Memecylon scutellatum  0 0 
Memecylon talbotianum  0 0 
Memecylon umbellatum  0 0 
Memecylon wightii  0 0 
Meriania calophylla  0 1 
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Meriania involucrata  0 1 
Meriania macrophylla  0 1 
Meriania nobilis 0 1 
Meriania phlomoides 0 1 
Meriania subumbellata  0 1 
Merianthera bullata  0 1 
Merianthera burlemarxii  0 1 
Merianthera eburnea  0 1 
Merianthera parvifolia  0 1 
Merianthera pulchra  0 1 
Merianthera sipolisii  0 1 
Merianthera verrucosa  0 1 
Miconia acuminata  0 0 
Miconia affinis  0 0 
Miconia albicans  0 0 
Miconia amplinodis  0 0 
Miconia appendiculata  0 0 
Miconia approximata  0 0 
Miconia arboricola  0 0 
Miconia argentea  0 0 
Miconia argyrophylla  0 0 
Miconia asclepiadea  0 0 
Miconia astroplocama  0 0 
Miconia baracoensis  0 0 
Miconia barbeyana  0 0 
Miconia benthamiana  0 0 
Miconia bicolor  0 0 
Miconia bracteata  0 0 
Miconia bracteolata  0 0 
Miconia brasiliensis  0 0 
Miconia brenesii  0 0 
Miconia brunnea  0 0 
Miconia bubalina 0 0 
Miconia buddlejoides 0 0 
Miconia bullata  0 0 
Miconia calvescens  0 0 
Miconia calycina  0 0 
Miconia capixaba  0 0 
Miconia carnea  0 0 
Miconia caudigera  0 0 
Miconia centrodesma  0 0 
Miconia cercophora  0 0 
Miconia chamissois  0 0 
Miconia chrysophylla  0 0 
Miconia cinerascens  0 0 
Miconia cinnamomifolia  0 0 
Miconia collatata  0 0 
Miconia concinna  0 0 
Miconia costaricensis  0 0 
Miconia crocata  0 0 
Miconia crocea  0 0 
Miconia cubatanensis  0 0 
Miconia dapsiliflora  0 0 
Miconia denticulata  0 0 
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Miconia desportesii  0 0 
Miconia discolor  0 0 
Miconia dissita  0 0 
Miconia dodecandra  0 0 
Miconia dolichopoda  0 0 
Miconia donaeana  0 0 
Miconia dorsaliporosa  0 0 
Miconia dorsiloba  0 0 
Miconia elata  0 0 
Miconia elvirae  0 0 
Miconia ernstii  0 0 
Miconia fasciculata  0 0 
Miconia flammea  0 0 
Miconia floribunda  0 0 
Miconia formosa  0 0 
Miconia foveolata  0 0 
Miconia furfuracea  0 0 
Miconia glutinosa  0 0 
Miconia goniostigma  0 0 
Miconia hemenostigma  0 0 
Miconia hispidula  0 0 
Miconia hondurensis  0 0 
Miconia hookeriana  0 0 
Miconia hypoleuca  0 0 
Miconia ibaguensis  0 0 
Miconia impetiolaris  0 0 
Miconia inconspicua  0 0 
Miconia jahnii  0 0 
Miconia kollmannii  0 0 
Miconia labiakiana  0 0 
Miconia lacera  0 0 
Miconia laevigata  0 0 
Miconia lepidota  0 0 
Miconia ligustrina  0 0 
Miconia ligustroides  0 0 
Miconia lima  0 0 
Miconia lonchophylla  0 0 
Miconia longicuspis  0 0 
Miconia lymanii  0 0 
Miconia manicata  0 0 
Miconia melanotricha  0 0 
Miconia meridensis  0 0 
Miconia minutiflora  0 0 
Miconia mirabilis  0 0 
Miconia multiplinervia  0 0 
Miconia multispicata  0 0 
Miconia neomicrantha  0 0 
Miconia nervosa  0 0 
Miconia octopetala  0 0 
Miconia onaensis  0 0 
Miconia pachyphylla  0 0 
Miconia papillosa  0 0 
Miconia penningtonii  0 0 
Miconia pepericarpa  0 0 
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Miconia petropolitana  0 0 
Miconia poeppigii  0 0 
Miconia polyandra  0 0 
Miconia prasina  0 0 
Miconia procumbens  0 0 
Miconia punctata  0 0 
Miconia pusilliflora  0 0 
Miconia racemosa  0 0 
Miconia ramboi  0 0 
Miconia reducens  0 0 
Miconia resimoides  0 0 
Miconia robinsoniana  0 0 
Miconia salicifolia  0 0 
Miconia samanensis  0 0 
Miconia schlechtendalii  0 0 
Miconia sclerophylla  0 0 
Miconia selleana  0 0 
Miconia serrulata  0 0 
Miconia simplex  0 0 
Miconia sintenisii  0 0 
Miconia smaragdina  0 0 
Miconia stenobotrys  0 0 
Miconia stenostachya  0 0 
Miconia striata  0 0 
Miconia subcompressa  0 0 
Miconia superba  0 0 
Miconia sylvatica  0 0 
Miconia tetrandra  0 0 
Miconia tetrastoma  0 0 
Miconia theizans  0 0 
Miconia thomasiana  0 0 
Miconia trianae  0 0 
Miconia triangularis  0 0 
Miconia trinervia  0 0 
Miconia tristis  0 0 
Miconia tschudyoides  0 0 
Miconia tuberculata  0 0 
Miconia umbellata  0 0 
Miconia valtheri  0 0 
Miconia viscidula  0 0 
Miconia willdenowii  0 0 
Microlicia fasciculata  0 1 
Monochaetum calcaratum  0 1 
Monolena lanceolata  1 2 
Monolena pilosiuscula  1 2 
Monolena primuliflora  1 2 
Mouriri crassifolia  0 0 
Mouriri guianensis  0 0 
Mouriri helleri  0 0 
Mouriri sagotiana  0 0 
Necramium gigantophyllum  0 0 
Nepsera aquatica 1 1 
Osbeckia chinensis  1 1 
Osbeckia nepalensis  1 1 
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Osbeckia stellata  1 1 
Ossaea angustifolia  0 0 
Ossaea capillaris  0 0 
Ossaea sanguinea  0 0 
Oxyspora balansae  0 1 
Oxyspora paniculata  0 1 
Pachyanthus moaensis  0 1 
Phainantha laxiflora  1 2 
Phainantha shuariorum  1 2 
Phyllagathis fengii  1 2 
Phyllagathis gymnantha  1 2 
Phyllagathis hispidissima  1 2 
Physeterostemon fiaschii  1 1 
Physeterostemon jardimii  1 1 
Physeterostemon thomasii  1 1 
Pleiochiton blepharodes  0 0 
Pleiochiton ebracteatum  0 0 
Pleiochiton micranthum  0 0 
Pleiochiton parasiticum  0 0 
Pleiochiton parvifolium  0 0 
Pleiochiton roseum  0 0 
Pleiochiton setulosum  0 0 
Pternandra coerulescens  0 0 
Pternandra echinata  0 0 
Pternandra multiflora  0 0 
Pterolepis glomerata  0 1 
Rhexia mariana  1 1 
Rhexia virginica  1 1 
Rhynchanthera grandiflora  0 1 
Rupestrea johnwurdackiana  0 1 
Salpinga glandulosa  1 2 
Salpinga maranonensis  1 2 
Salpinga secunda  1 2 
Sarcopyramis napalensis  1 2 
Sarcopyramis parvifolia  1 2 
Sarcopyramis sp. 1 2 
Siphanthera paludosa  1 1 
Sonerila brunonis  1 2 
Sonerila cantonensis  1 2 
Sonerila griffithii   1 2 
Sonerila nervulosa  1 2 
Sonerila obliqua  1 2 
Spathandra blackioides  0 0 
Tetrazygia angustifolia  0 0 
Tetrazygia bicolor  0 0 
Tetrazygia discolor  0 0 
Tetrazygia elaeagnoides  0 0 
Tetrazygia fadyenii  0 0 
Tetrazygia urbani  0 0 
Tibouchina grossa  0 1 
Tibouchina longifolia  0 1 
Tibouchina trichopoda  0 1 
Tibouchina urvilleana  0 1 
Tigridiopalma magnifica  1 2 
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Tococa aristata  0 0 
Tococa caquetana  0 0 
Tococa guianensis  0 0 
Tococa perclara  0 0 
Tococa platyphylla  0 0 
Tococa subciliata  0 0 
Trembleya parviflora  0 1 
Triolena amazonica  1 2 
Triolena barbeyana  1 2 
Triolena hirsuta 1 2 
Triolena paleacea  1 2 
Triolena pileoides  1 2 
Triolena purpurea  1 2 
Triolena pustulata  1 2 
Triolena spicata 1 2 
Tristemma littorale  0 0 
Tristemma mauritianum  0 0 
Tryssophyton merumense  1 2 
Warneckea membranifolia  0 0 
Warneckea pulcherrima  0 0 
Warneckea sapinii 0 0 
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Abstract—Information regarding conservation actions and species distribution are 
based on specimens collected and deposited in scientific collections and taxonomic studies. In 
the tropics, these data might be biased for several reasons. Even in well-explored regions, 
such as the Atlantic Forest, there is still a lot to learn regarding distribution and evolution of 
genera and species. Intense sampling effort during the last 15 years in the central Atlantic 
Forest has led to the description of six new species of Bertolonia (Melastomataceae). 
Bertolonia angustipetala, B. cuspidata, B. linearifolia, B. reginatoi and B. vitoriana are 
endemic to southern Bahia and B. kollmannii also occurs in Minas Gerais, near the border 
between both states. These and other recent discoveries in Bertolonia shift the diversity center 
of the genus from the southern to the central region of the Atlantic Forest, and provide a new 
context to understand morphological and biogeographical variation within the genus. 
Keywords—centers of diversity, central Atlantic Forest, endemism, Melastomataceae. 
 
Our knowledge of species distribution and morphology, as well as species 
management and conservation plans, are based largely on specimens deposited in scientific 
collections and the resulting taxonomic studies (Hortal et al. 2015; Oliveira et al. 2016), i.e., 
all the information regarding plant taxa relies on the localities where they were collected 
(Meier and Dikow 2004). By their very nature, these data are incomplete and often do not 
faithfully represent the actual biodiversity, being often biased (Moerman and Eastbrook 2006; 
Yang et al. 2013). These situations are more noticeable in the tropics (Collen et al. 2008), 
which harbor a great amount of biodiversity and suffer from the destruction of natural 
ecosystems (Oliveira et al. 2016). Some of these biases are due to poor collections from hard 
to reach areas or the lack of collections from areas that are now degraded and have lost most 
of their original biota (Yang et al. 2013). 
The Atlantic Forest was one of the largest rainforests in the Americas, originally 
covering around 150 million ha (Ribeiro et al. 2009). In the last 500 years, the biome has been 
anthropomorphically modified and replaced with monocultures (mostly cocoa, coffee, 
eucalyptus and sugarcane), intensive livestock farming and human settlements and cities 
(about 125 million people and ten Brazilian state capitals are within its historical boundaries). 
Nowadays, only 8% of the original vegetation remains, mostly in small fragments < 50 ha 
(Ribeiro et al. 2009). The few large tracts of original vegetation are restricted to steep terrain 
where human occupation is difficult or impossible (Silva et al. 2007). Species richness, 
diversity and high levels of endemism, in addition to the continued loss of habitat, led Myers 
et al. (2000) to designate the Atlantic Forest as a biodiversity hotspot. The biome has great 
latitudinal amplitude, spreading along 3500 km of the Brazilian coast (Sambuichi and 
Haridasan 2007; Thomas et al. 1998). Due to this breadth in latitude, the Atlantic Forest is not 
homogeneous, with three main biotic regions based on species distribution and endemism: 
north (Pernambuco and Alagoas states), central (southern Bahia and Espírito Santo states) and 
southern (from Rio de Janeiro and São Paulo to Paraná and Santa Catarina states) (Murray-
Smith et al. 2009; Thomas et al. 1998; Werneck et al. 2011). 
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Historically, the central Atlantic Forest has been poorly collected when compared to 
the southern region, especially in medium and high elevation areas (Goldenberg et al. 
2016a).Several new species of vascular plants have been described in the last eight years from 
the Atlantic Forest, with the highest rate of discoveries in the central portion of the biome: 
Acanthaceae (Profice and Leitman 2013); Bromeliaceae (Amorim and Leme 2009; Costa, 
Fontoura and Amorim 2012; Maciel et al. 2014; Sousa and Wanderley 2014; Versieux et al. 
2012); Clusiaceae (Marinho et al. 2015; Marinho et al. 2016); Chrysobalanaceae (Asprino and 
Amorim 2016); Cyperaceae (Mayedo and Thomas 2016); Dichapetalaceae (Amorim et al. 
2016); Erythroxylaceae (Araújo et al. 2015); Gentianaceae (Grant and Trunz 2011); 
Hypericaceae (Marinho et al. 2016); Leguminosae (Cardoso, Meireles and Amorim 2009; 
Cardoso et al. 2017); Malpighiaceae (Amorim et al. 2017; Almeida, Berg and Amorim 2016); 
Moraceae (Machado et al. 2013); Myrtaceae (Sobral and Mazine 2010, Sobral et al. 2016, 
Tuler et al. 2017); Ochnaceae (Fraga and Saavedra 2014); Orchidaceae (Fraga et al. 2015); 
Piperaceae (Monteiro et al. 2016); Pteridaceae (Prado and Hirai 2013); Thelypteridaceae 
(Matos et al. 2010)]. Some of these were new genera [(e.g. Achariaceae: Kuhlmanniodendron 
Fiaschi and Groppo (Fiaschi and Groppo 2008); Sapindaceae: Alatococcus Acev.-Rodr. 
(Acevedo-Rodriguez 2012)] or genera previously known only from Amazonian forests [(e.g. 
Pentaphylacaceae: Freziera Willd. (Zorzanelli et al. 2015).  
Similar cases were also found in Melastomataceae. Species from genera that were 
previously known only from Amazonia were recently found in the central Atlantic Forest (e.g. 
Graffenrieda intermedia Triana; Votomita guianensis Aubl.; Flora do Brasil 2020) and a new 
and endemic genus was described for the region, Physeterostemon R. Goldenb. and Amorim 
(Goldenberg and Amorim 2006) originally with two species but three additional described 
afterwards (Amorim et al. 2009a; Amorim et al. 2014; Goldenberg et al. 2016b). Additionally, 
there have been recent rediscoveries such as Conostegia icosandra (Sw. ex Wikstr.) Urb., or 
new occurrences like Leandra reversa, (DC.) Cogn., L. umbellata (Mart. and Schr.) DC. and 
Miconia formosa Cogn. (Amorim et al. 2009b). Also, during the last 10 years several new 
species from different genera have been described for the region (Bacci and Goldenberg 2015; 
Camargo and Goldenberg 2011; Goldenberg and Chagas 2014; Goldenberg and Kollmann 
2016; Goldenberg and Reginato 2009; Goldenberg et al. 2016b, Iglesias, Dutra and 
Goldenberg 2016; Meyer, Goldenberg and Kollmann 2016; Reginato et al. 2013; Tavares et 
al. 2008).  
Bertolonia Raddi, a genus in the Melastomataceae, has had a proportional higher 
number of species described from the central Atlantic Forest in the last seven years. The 
genus was last monographed in 1990, when 19 taxa were recognized (Baumgratz 1990). Since 
then, eight new species had been described; four from Espírito Santo (Bacci et al. 2016; Bacci 
et al. 2017), three more from Bahia (Baumgratz et al. 2011; Bacci et al. 2016) and one from 
Rio de Janeiro (Silva-Gonçalves et al. 2016). Its species inhabit moist, hilly and shaded areas 
in the Atlantic Forest (Baumgratz 1990). The most remarkable features of the genus are its 
herbaceous habit and the dry, obtriquetrous or bertolonidium-type fruits (Baumgratz 1983-
1985) with seeds dispersed by rain (Pizo and Morellato 2002). The species treated by 
Baumgratz (1990) were distributed mostly in the southern Atlantic Forest, with few species 
occurring its central portion (in the states of Bahia and Espirito Santo), one of them reaching 
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the northern portion (Alagoas and Pernambuco). At that time, the centers of diversity for the 
genus were considered to be in the southern Atlantic Forest, mainly in the states of Paraná and 
Rio de Janeiro (Baumgratz 1990; Silva-Gonçalves et al. 2016).  
Here, we describe six new species of Bertolonia from the central Atlantic Forest based 
on collections made over the last 15 years, and assess how the discovery of new species 
changes our understanding of the distribution and morphology of this endemic genus of the 
Atlantic Forest. 
MATERIALS AND METHODS 
Sampling of Bertolonia in the Central Atlantic Forest— 
To analyze the sampling effort of the last 27 years, we compiled a list of all Bertolonia 
specimens collected in the central Atlantic Forest, from two online databases 
(http://www.splink.org.br) and (http://www.jbrj.gov.br/jabot). We plotted the sampling effort 
increase over the years through usual functions of the software R (R Development Core Team 
2017). 
Distribution and Centers of Diversity of Bertolonia— 
 Two maps showing the distribution of Bertolonia across the Atlantic Forest were 
based on the same database cited above. The analysis of species diversity was made with the 
function “mapDiversity”, of the package monographaR (Reginato 2016; default parameters, 
except the grid size of 0.6), available for the R environment (R Development Core Team 
2017). To generate the map with the former species richness of Bertolonia, we used all the 
specimens cited by Baumgratz (1990). For the map with the current species richness of the 
genus, we only considered specimens available on two online databases (speciesLink and 
JABOT) that were analyzed by specialists (J.J. Wurdack, J.F. Baumgratz, R. Goldenberg, and 
L.F. Bacci), in order to avoid misidentifications. We used Google Earth 
(http://www.earth.google.com) to find the closest possible coordinates for specimens that lacked 
this information on the labels. 
Taxonomy and New Species Descriptions— 
The authors have been collecting Bertolonia in central and southern Atlantic Forest 
since 1992. Specimens were collected and processed following the usual procedures for 
botanical material (Mori et al. 1989). Morphological descriptions follow Radford et al. 
(1974), Baumgratz (1983-1985) and Baumgratz (1990). The general description of all the new 
species’ fruits (as bertolonidium-type) follows the classification of Baumgratz (1983-1985). 
Comments about the relationships of the new species were based on literature (Baumgratz 
1990; Baumgratz, Amorim and Jardim 2011; Bacci et al. 2016a; Bacci et al. 2016b) and the 
analysis of specimens at ALCB, CEPEC, HUEFS, MBM, MBML, NY, RB, UPCB, US, and 
VIES (acronyms according to Thiers continuously updated). Ecological, phenological and 
distribution data were obtained from herbarium labels and observations in the field. The 
circular histograms for phenological data for each species were performed using the function 
“mapPhenology” of the R package monographaR (Reginato 2016). Seeds for the scanning 
electron micrographs (SEM) were obtained from herbarium specimens. Seeds were affixed to 
91 
 
aluminum stubs, sputter coated with gold palladium in a Hummer 6.2 sputter coater, and 
examined and photographed in a Jeol JSM-5410 LV Scanning Electron Microscope in the 
Molecular Systematic Laboratory at The New York Botanical Garden. Conservation status 
assessments were based on range size (criterion B), according to IUCN (2017). Extent of 
Occurrence (EOO) and Area of Occupancy (AOO) were calculated using the online GeoCAT 
tool (Bachman et al. 2011). 
 
RESULTS 
Sampling of Bertolonia in the central Atlantic Forest— 
The number of Bertolonia specimens collected in the central Atlantic Forest before 
1990 was around 70 (Fig. 1). This amount almost doubled in the next 12 years (1991-2003), 
reaching 130 specimens, with a mean rate of nine new collections per year. From 2003 to 
2016, the number of specimens jumped from 130 to 382, at a rate of almost 19 specimens per 
year. Despite the rise in the number of specimens, the first two new species of Bertolonia for 
the region were not described until 2011 (Baumgratz et al. 2011), and the next not until 2016 





FIG. 1. Cumulative curve of Bertolonia specimens collected in the central Atlantic Forest in 






Distribution and Centers of Diversity of Bertolonia— 
 Species of Bertolonia are distributed along most of the Atlantic Forest range (Fig. 2), 
from south (state of Santa Catarina) to north (state of Pernambuco). Despite the wide 
occurrence of the genus, most species are microendemics. Only three of the currently 
accepted species have a wide distribution; Bertolonia acuminata Gardner, B. margaritacea 
Naudin and B. mosenii Cogniaux, all from the “Serra do Mar” range from Santa Catarina to 
“Serra dos Órgãos” in Rio de Janeiro state), but the last one also has a few populations in 
Minas Gerais (Baumgratz 1990; Silva-Gonçalves et al. 2016). Otherwise, Bertolonia carmoi 
Baumgratz is endemic to Bahia, but well distributed in southern Bahia, while all other species 
are known from only one or a few localities. 
At the time of the last revision of the genus (Baumgratz 1990), the region with the 
highest concentration of species was the southern Atlantic Forest (Fig. 3), where two areas 
with high species richness could be identified; the first one was represented by two 
neighboring grids in central and western Rio de Janeiro, near the city of Rio de Janeiro 
(“Floresta da Tijuca”) and in the state’s mountain region (“Serra dos Órgãos”; Fig. 3A-1). 
Both grids combined had eight taxa, four of them endemic to the state (Bertolonia grazielae 
Baumgratz, B. leuzeana (Bonpl.) DC., B. organensis Baumgratz, Silva-Gonçalves & Nunes-
Freitas and B. valenteana Baumgratz). This number includes B. margaritacea, until recently 
recognized as Salpinga margaritacea (Naudin) Triana (see Goldenberg et al. 2012 and 
Goldenberg et al. 2016a). The second area is also represented by two grids, farther to the 
south. Both of them cover the “Serra do Mar” range (Fig. 3A-2), near the coast of Paraná and 
southern São Paulo, and have five taxa (including B. margaritacea), one of them endemic to 
Paraná and southern São Paulo (B. paranaensis (Wurdack) Baumgratz).  
The current species distribution (Fig. 3B) shows three areas with higher species 
richness, but these are farther north in the central portion of the Atlantic Forest in Espírito 
Santo and Bahia. The central part of Espírito Santo, mostly in the grid above the municipality 
of Cariacica, has seven species (B. duasbocaensis Bacci and R. Goldenb., B. formosa Brade, 
B. foveolata Brade, B. macrocalyx Bacci and R. Goldenb., B. maculata DC., B. ruschiana 
Bacci and R. Goldenb. and B. wurdackiana Baumgratz), of which all but B. maculata are 
endemic to the state (Fig. 3B-2). With a species richness that was not significant in 1990 (Fig. 
3A), southern Bahia is now the center of diversity of Bertolonia, presenting two important 
grids, each one with 5 to 6 species (Figs. 3B-1 and 2). The first one is located above the 
municipality of Wenceslau Guimarães with five species (Bertolonia carmoi, B. hirsutissima 
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Bacci, Michelang. and R. Goldenb. plus three new species described here (B. angustipetala, 
B. linearifolia and B. reginatoi). The second grid is farther south near the coast with six 
species (Bertolonia alternifolia Baumgratz, Amorim and A.B. Jardim, B. bullata Baumgratz, 
Amorim and A.B. Jardim, B. carmoi and B. maculata, plus two new species described here, 
B. reginatoi and B. vitoriana). Despite the slight increase of specimens collected, only B. 
marmorata (Naudin) Naudin occurs in the northern region of the Atlantic Forest (Fig. 3). The 
recent description of Bertolonia organensis, endemic of the Serra dos Órgãos in Rio de 
Janeiro state, increased the number of species found in that grid, and this region is still the 
most diverse for Bertolonia in the southern portion of the Atlantic Forest.  
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FIG. 2. Map with the distribution of Bertolonia along the Brazilian Atlantic Forest. The colored 







FIG. 3. Heatmaps with Bertolonia species richness. A. Specimens collected until 1990, arrows 




Even in a well-known and historically supposedly well-collected biome, field work 
has led to the description of several new plant species and even genera that might change our 
understanding plant species richness in the Atlantic Forest. For Melastomataceae, the most 
notable example is the discovery of Physeterostemon, a new genus restricted to southern 
Bahia (Goldenberg and Amorim 2006). Molecular analyses revealed that the genus is sister to 
the Miconieae clade, the biggest tribe of the family with over 1800 species (Goldenberg et al. 
2012). For Bertolonia, specifically in the central region of the Atlantic Forest, the increase of 
sample efforts has led to the description of 13 new species of Bertolonia in the last 15 years, 
meaning that more than 40 % of the species occurring in this area were recently described. 
This increase coincides with the beginning of the “Flora of the Montane Forest of Southern 
Bahia, Brazil” project carried on by “Centro de Pesquisa do Cacau” (CEPEC), “Universidade 
Estadual de Santa Cruz” (UESC) and the New York Botanical Garden (NYBG) (Fig. 1A). A 
working hypothesis for this project is that the species collected in the montane forests of 
southern Bahia will include numerous new species, species previously not known from Bahia, 
with many of these species previously thought to be restricted to the southern region of the 
Atlantic Forest (Amorim et al. 2009b).  
Analysis of Areas of Endemism and species richness are extremely dependent on 
sampling effort (Engemann et al. 2015). In spite of over 100 years of botanical exploration, 
some areas of the Atlantic Forest still have significant collection gaps, and this can vary from 
group to group. Especially for plants with microendemic distribution patterns (such as 
Bertolonia), there are still gaps within these big regions that could reveal new species, as well 
as expand character states for different groups. Until 2016, the flowers of Bertolonia could 
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mostly be characterized by the white petals and yellow anthers with only four exceptions with 
pink petals and cream-colored anthers (B. alternifolia, B. carmoi, B. maculata and B. 
marmorata). However, the recently discovered species have shown that the latter pattern of 
flower color is not as rare as we previously thought. Now we know that there are 10 species 
(almost 30 % of the genus) with pink petals and cream-colored anthers.  
As in other biologically rich areas, biodiversity is not equally distributed throughout 
the Atlantic Forest (Myers et al. 2000). According to Werneck et al. (2011), within the 
Atlantic Forest there are few areas with many species of Angiosperms and many areas with 
few species. These areas with high angiosperm richness and endemism are mainly eastern São 
Paulo and Paraná, the west and central Rio de Janeiro, central Espírito Santo, eastern São 
Paulo and Paraná, and southern Bahia (Menini-Neto et al. 2015).  
The high levels of species richness and endemism found in the Atlantic Forest have 
been broadly recognized for several different taxonomic groups (Ferro and Melo 2011; Silva 
and Casteleti 2005; Martinelli et al. 2008; Ribeiro et al. 2009; Stehmann et al. 2009; 
Vasconcelos et al. 2014; Menini Neto et al. 2015; Leitman et al. 2015). The areas of high 
species richness found for Bertolonia are similar to those found for epiphytic Angiosperms 
(Menini Neto et al. 2015; Leitman et al. 2015), Angiosperms as a whole (Werneck et al. 
2011), moths (Ferro and Melo 2011), and anurans (Vasconcelos et al. 2014). However, in the 
case of epiphytes, Menini Neto et al. (2015) did not cite southern Bahia as one of the 
outstanding areas. Although, this pattern could be somewhat biased by the “museum effect” 
(Ponder et al. 2001), where areas with high species richness are always near major herbaria 
and research centers. In our case, they are the Centro de Pesquisas do Cacau (CEPLAC) in 
southern Bahia, Museu de Biologia Professor Mello Leitão in central Espírito Santo, Jardim 
Botânico do Rio de Janeiro and Museu Nacional de História Natural in central Rio de Janeiro, 
and Museu Botânico Municipal in southeastern Paraná (Werneck et al. 2011).  
In conclusion, it was believed until quite recently, that the center of diversity of 
Bertolonia was the southern portion of the Atlantic Forest, mainly in “Serra dos Órgãos” in 
the state of Rio de Janeiro (Baumgratz, 1990; Silva-Golçalves et al., 2016), but also in the 
“Serra do Mar” range in Paraná and southern São Paulo (Baumgratz, 1990; Fig. 3A). Our 
analyses, and the new species proposed here, shift Bertolonia’s center of diversity to the 
central region of the Atlantic Forest, mainly to southern Bahia (Fig. 3B). With the six species 
proposed here the total number will be expanded to ten new species described from central 
Atlantic Forest in the last 26 years. The evolution and biogeographic history of Bertolonia is 
currently under study (Bacci et al., in prep.). It will probably help to explain this distribution 
pattern in detail, and the role played by all these new species from central region of the 
Atlantic Forest.  
TAXONOMIC TREATMENT 
Bertolonia angustipetala Bacci and R. Goldenb., sp. nov. TYPE: BRAZIL. Bahia: Mun. 
Wenceslau Guimarães: Estação Ecológica Estadual de Wenceslau Guimarães, trilha para o 
Pico do Urubu 13º34’55”S 39º43’22”W, 800 m. Floresta Ombrófila Densa Sub-Montana, 16 
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Dec 2015, fl. and fr., L.F. Bacci, A.M. Amorim, K.M. Pimenta, C. Pessoa and J.L. Paixão 267 
(Holotype: UEC! Isotypes: NY!, CEPEC!, UPCB!).  
Bertolonia angustipetala is similar to B. cuspidata. Both have membranaceous leaf blades 
covered with sessile and short-stalked glands and with margins serrate and ciliate only at the 
upper half. However, the first has smaller leaf blades, 4–7 × 1.8–2.5 cm (vs. 10–15.3 × 6.3–7 
cm in B. cuspidata), with an acute apex (vs. cuspidate apex), flowers with smaller hypanthia, 
2–3 × 1.7–2 mm, and linear-lanceolate petals (vs. hypanthia 4–5 × 3.5–4 mm, and elliptic-
lanceolate petals). 
Herbs 5–15 cm tall, terrestrial or occasionally epiphytic; adventitious roots branched, growing 
from several points along the stem, near the base; stem 0.2–0.5 cm thick, without horizontal 
interpetiolar ridges, terete, the older portions aphyllous, the young ones erect and bearing 
leaves. Young branches and petioles covered with sparse to dense, sessile and short-stalked 
glands (then less than 0.1 mm long) and with long whitish trichomes (ca. 0.5 mm long). 
Leaves opposite, sub-opposite on older branches; petioles 1.8–4 cm long, quadrangular, with 
four longitudinal ridges; blade 4–7 × 1.8–2.5 cm, narrowly elliptic to ovate, membranaceous, 
base rounded, apex acute, margins entire, but slightly serrate and ciliate only at the upper half, 
adaxial surface dark-green to dark-vinaceous, flat, abaxial surface vinaceous, flat, veins 3 plus 
a shorter marginal pair that do not reach the leaf apex, the inner pair basal, main veins at the 
abaxial surface without domatia at their bases. Thyrsoids 4–12 cm long, terminal (but pseudo-
lateral in older, fruiting specimens), with one pair of paraclades, these cymose, scorpioid, the 
branches vinaceous to green; bracteoles ca. 1 mm long, narrow-lanceolate, apex acute, both 
surfaces covered only with sessile glands and short-stalked glands. Flowers 5-merous, on 
pedicels ca. 1 mm long, covered with sessile and short-stalked glands. Hypanthium green, 2–3 
× 1.7–2 mm, short-terete, 10-costate, with the same indument as the pedicels and with long-
stalked glands (ca. 1 mm long). Calyx tube ca. 0.6 mm long; sepals pale vinaceous 1.3–1.7 × 
ca. 1 mm, ovate, apex acute, margins entire, ciliate, both surfaces with sessile and short-
stalked glands; external teeth absent. Petals light-pink, 5–7 × 1.5–2 mm, linear-lanceolate, 
base truncate, apex narrowly rounded and apiculate (ca. 1 mm long), the apiculum bending 
outwards (to the abaxial surface of the petal), gland head caducous, margins entire, glabrous. 
Stamens 10, isomorphic; filaments 3–3.5 mm long, slightly widened at the base; thecae 
cream-colored, 3–4 mm long, oblong-subulate, smooth to slightly undulate, pore apical, 
introrse; connective shortly prolonged below the thecae (less than 0.5 mm), unnapendaged. 
Ovary free, apex glabrous, 3-locular, placentation axillary; style 5–6 mm long, linear, 
glabrous; stigma slightly capitate. Capsules 5–6 × ca. 4 mm. Seeds unknown. Figures 4, 5, 
6A. 
 
Distribution, Ecology and Conservation Status— Bertolonia angustipetala is endemic to the 
Atlantic Forest in southern Bahia state, Brazil. It has only been collected twice at the same 
locality in the municipality of Wenceslau Guimarães (Fig. 6A), inside the “Estação Ecológica 
Estadual de Wenceslau Guimarães” (EEEWG). This reserve of 2,418 ha (Bahia, 2010) is 
covered mostly with sub-montane Atlantic Forest (“Floresta Ombrófila Densa Submontana,” 
according to the Brazilian official classification system; Veloso, Rangel-Filho and Lima 
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1991). Secondary vegetation is found inside the reserve in surrounding areas (Goldenberg et 




FIG. 4. Bertolonia angustipetala. A. Leaves and infructescence. B. Branch and petioles. C. 
Leaf abaxial surface. D. Inflorescence with flower buds. E. Vegetation of “Estação Ecológica 





FIG. 5. Bertolonia angustipetala. A. Habit with details of the trichomes covering the 
adaxial leaf surface. B. Leaf abaxial surface with details of the base and the central 
nerve showing the trichomes. C. Inflorescence with flower buds. D. Petal E. 
Stamens in lateral and dorsal view. Drawn from Jardim 5040 (CEPEC), except for 
C, D and E from Bacci 267 (CEPEC).  
 
FIG. 6. Distribution maps of the new Bertolonia species in central Atlantic Forest. A. 
Distribution of Bertolonia angustipetala (triangle) and B. cuspidata (circle). B. Distribution of 
Bertolonia reginatoi (triangle) and B. kollmannii (circle). C. Distribution of Bertolonia 
linearifolia (circle) and B. vitoriana (triangle). 
areas for Melastomataceae in the northeastern Atlantic Forest: four new species from different 
lineages (including Bertolonia hirsutissima), were described for the area (Bacci et al. 2016; 
Goldenberg et al. 2016b). The area harbors five species of Bertolonia (almost half the species 
known to occur in the state of Bahia; Flora do Brasil 2020). According to IUCN (2017), 
criteria B1ab(ii) + B2ab(ii), with EOO (Extent of Occurrence) = 0.000 km2 and AOO (Area of 
Occupancy) = 4.000 km2, this species should be classified as “critically endangered” (CR). 
Bertolonia angustipetala was collected with flowers in December and fruits in May and 
December (Fig. 7). 
Etymology— The epithet “angustipetala” refers to the remarkable linear-lanceolate petals, 
one of the diagnostic features of the new species.  
Additional Specimens Examined— Brazil. —BAHIA: Mun. Wenceslau Guimarães: Estação 
Ecológica Estadual Wenceslau Guimarães, trilha para o Pico do Urubu, parte superior 
13º34’55”S 39º43’23”W, alt: 700-814 m. Floresta Ombrófila Sub-Montana e Campos de 
Altitude, 4 May 2007, J.G. Jardim et al. 5040 (CEPEC, NY, UPCB); trilha para Água 
Vermelha, 13 Oct 2014, R. Goldenberg and F.A. Michelangeli 2077 (HURB, UPCB). 
Notes— Bertolonia angustipetala is characterized by the small (4–7 × 1.8–2.5 cm), dark-
green to vinaceous leaf blades covered only with sessile and short-stalked glands, young 
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branches and petioles also covered with scattered whitish trichomes (ca. 0.5 mm long), 
flowers with pink, linear-lanceolate and apiculate petals. It is similar to B. cuspidata, also a 
new species endemic to Bahia; for more details on the distinction between these two species 
see the diagnosis above and Table 1. Bertolonia angustifolia is also similar to B. linearifolia, 
another new species described here, endemic to Bahia. The first differs mainly by its narrowly 
elliptic to ovate leaf blade covered only with short-stalked glands on both surfaces (vs. leaf 
blade narrowly lanceolate to linear covered with short-stalked glands and unbranched 
trichomes ca. 1 mm long on the adaxial surface in B. linearifolia).  
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FIG. 7. Circular histograms of phenological data of the new Bertolonia species in central Atlantic 
Forest. The specimens found with flowers are represented in white with black borders, in fruit in 
grey with no border, “n” is the number of observations. 
 
Bertolonia cuspidata Bacci and Amorim, sp. nov. TYPE: BRAZIL. Bahia: Mun. Barro Preto: 
Serra da Pedra Lascada, 13.7 km de Barro Preto, na estrada que passa pela Faz. São Miguel 
em direção a serra. 14º46’13”S 39º12’10”W, 600-900 m. Floresta Ombrófila Densa Montana, 
13 Dec. 2004, fl. and fr., A.M. Amorim, A. Jaramillo, S.C. Sant’ana, R. Castro and D. 
Cardoso 4521 (Holotype: CEPEC! Isotype: NY!).  
Bertolonia cuspidata shares with B. angustipetala the leaf blade covered only with sessile and 
short-stalked glands, with serrate and ciliate margins along its distal half and flowers with 
pink and apiculate petals. However, B. cuspidata differs by the bigger (10–15.3 × 6.3–7 cm), 
widely ovate to cordate leaf blades with a cuspidate, seldom acuminate apex (vs. smaller 
leaves, 4–6 × 1.8–2.5 cm, narrowly elliptic to ovate with an acute apex in B. angustipetala) 
and bigger (7–8.5 × 2.8–4 mm), elliptic to obovate petals (vs. smaller, 5–7 × 1.5–2 mm, 
linear-lanceolate petals). 
Herbs 20–30 cm tall, terrestrial or occasionally epiphytic; adventitious roots branched, 
growing from several points along the stem, but larger near the base; stem 5–7 mm thick, 
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without horizontal interpetiolar ridges, terete to quadrangular and slightly 4-costate, the older 
portions aphyllous, the young ones erect and bearing leaves. Branches, petioles, leaves, 
pedicels and bracteoles covered with sessile and short-stalked glands (young branches and 
petioles also covered with sparse long-stalked glands, these caducous). Leaves opposite, 
subopposite on older branches; petioles 3–10 cm long, quadrangular, slightly costate; blade 
10–15.3 × 6.3–7 cm, elliptic to widely ovate, membranaceous, base rounded to slightly 
cordate, apex cuspidate, seldom acuminate, margins entire, with the upper half serrate and 
ciliate (with one trichome on each tooth), adaxial surface dark-green, abaxial surface light-
purple or light-green, veins 3–5, plus a shorter marginal pair that does not reach the leaf apex, 
basal, main veins on the abaxial surface sometimes with pocket domatia at their bases. 
Thyrsoids 6–17 cm long, terminal (but pseudo-lateral in older, fruiting specimens), with one 
pair of paraclades, these cymose, scorpioid, the branches greenish to brownish, covered with 
long-stalked glands (ca. 1 mm long), these caducous, and sessile and short-stalked glands; 
bracteoles ca. 1 mm long, narrow-lanceolate, apex acute, both surfaces covered with sessile 
and short-stalked. Flowers 5-merous, on pedicels ca. 1.5 mm long, covered with sessile and 
short-stalked glands. Hypanthium light-green, 4–5 × 3.5–4 mm, short-terete, 10-costate, with 
the same indument as the leaves, and with long-stalked glands 1–1.5 mm long (brownish 
when dry), mostly on the ridges. Calyx tube ca. 0.5 mm long; sepals light-green, 2–2.5 × 1–
1.2 mm, elliptic (the base slightly narrowed), apex rounded to acute, margins entire, ciliate. 
Petals light-pink, 7–8.5 × 2.8–4 mm, elliptic to obovate, base slightly uncinate, apex acute and 
apiculate, the apiculum (ca. 0.5 mm long) bending outwards (to the abaxial surface of the 
petal), those usually between two shorter trichomes, margins entire, both surfaces papillose, 
glabrous. Stamens 10, isomorphic; filaments 3.5–4 mm long, slightly widened at the base; 
thecae cream-colored, 3.5–4 mm long, oblong-subulate, smooth to slightly undulate, pore 
apical, introrse; connective shortly prolonged below the thecae (ca. 0.5 mm), dorsally bilobed. 
Ovary free, apex glabrous, 3-locular, placentation axillary; style 5–7 mm long, linear or 
curved at the apex, glabrous; stigma slightly capitate. Capsules 4–5 mm long. Seeds 
unknown. Figures 6A, 8, 9. 
 
Distribution, ecology and conservation status— Bertolonia cuspidata is endemic to the 
Atlantic Forest in southern and southeastern Bahia, Brazil, in the municipalities of Almadina, 
Barro Preto, Boa Nova and Itajú do Colônia (Fig. 6A). Most collections were made on “Serra 
da Pedra Lascada” (SPL) and “Serra do Corcovado”, and the remaining ones from inside 
private properties. The SPL is a forest fragment that covers an abrupt hillside, ranging from 
600-950 m above sea level. It has 300 ha of well-preserved forest, while its surrounding area 
is very fragmented and disturbed, with pastures and cocoa (Theobroma cacao L.) plantations, 
in which part of the forest is maintained for shade (“cabruca”; Amorim et al. 2009). This area 
is also the type locality of the recently described Bertolonia bullata (Baumgratz et al. 2011) 
and Aechmea viridipetala A. F. Costa and Amorim (Costa et al. 2012). According to IUCN 
(2017), criteria B1ab(ii) + B2ab(ii), with EOO (Extent of Occurrence) = 3,414.728 km2 and 
AOO (Area of Occupancy) = 20.000 km2, this species is assigned as “endangered” (EN). The 
new species occurs usually on mountainous areas ranging from 800 to 1000 m, on shaded and 
moist slopes. Some populations occur almost at the top of the mountains. The specimens from 
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the municipalities of Boa Nova and Itajú do Colônia inhabit dryer Semideciduous Forests, but 
they occur in moist places near streams. Bertolonia cuspidata was collected with flowers 
mainly in January and November, but also in December, and with old, seedless fruits from 
August to March (Fig. 7). 
Etymology— The epithet “cuspidata” refers to the leaf apex, one of the diagnostic features of 
the new species. 
Additional Specimens Examined— Brazil. —BAHIA: Mun. Almadina: Serra do Corcovado, 
rod Almadina/Coaraci, ca. 5 km 14º42’13”S 39º36’9”W, alt: 300-900 m, 19 Mar 2006, J.L. 
Paixão et al. 864 (CEPEC, UPCB); Serra do Corcovado, 13.8 km a SW de Coaraci na estrada 
para Almadina, Fazenda São José, prop. Senhor Francisco 14º42’21”S 39º36’12”W, alt: 650-
900 m, 12 Aug 2007, D. Cardoso et al. 2137 (CEPEC, HUEFS). Mun. Barro Preto: ca. 13.5 
km da estrada de Barro Preto até o acesso à Serra da Pedra Lascada 14º46’22”S 39º32’16”W, 
alt: 960 m, 13 Aug 2003, P. Fiaschi et al. 1556 (CEPEC); 2 Nov 2003, P. Fiaschi et al. 1809 
(CEPEC); 16 Jan 2005, W.W. Thomas et al. 14285 (CEPEC); 7 Feb 2005, A.M. Amorim et al. 
4775 (CEPEC); 21 Nov 2005, fl., M.M.M. Lopes et al. 332 (CEPEC, UPCB); 21 May 2006, 
M.M.M. Lopes et al. 693 (CEPEC; NY); 17 Dec 2006, R.A.X. Borges et al. 461 (CEPEC, 
NY); 16 Jan 2007, R.A.X. Borges et al. 475 (CEPEC); 2 Sep 2007, F.M. Ferreira 1478 
(CEPEC); 10 Dec 2015, L.F. Bacci et al. 232 (CEPEC, NY, UEC, UPCB). Mun. Boa Nova: 
Fazenda São José, 8.8 km E de Boa Nova, na estrada para Dário Meira, a 1.4 km de ramal a 
esquerda 14º23’74”S 40º8’76”W, alt: 850 m, 7 Jan 2001, A.M. Amorim et al. 3602 (ALCB, 
CEPEC, UPCB); Faz. Farofa (Dr. Mauro), estrada entre Boa Nova e Dário Meira, ca. 9.5 km 
de Boa Nova, entra em ramal a direita e anda mais 2 km. 14º25’13”S 40º7’22”W, alt: 915 m, 
24 Oct 2007, F.M. Ferreira 1696 (CEPEC). Mun. Itajú do Colônia: Rodovia Itajú do Colônia 
a Rio do Braço, prop. do Sr. Clóvis 15º9’1”S 39º49’58”W, 28 Oct 2004, A.M. Amorim et al. 
4342a (CEPEC). 
Notes— Bertolonia cuspidata is characterized by the fleshy petioles covered with sessile and 
short-stalked glands, seldom with scattered glandular trichomes (1–1.5 mm long) on young 
petioles (these caducous), and also by the membranaceous leaves covered only with sessile 
and short-stalked glands, with cuspidate, seldom acuminate apex and entire margins with the 
distal half serrate and ciliate. The morphology of the flowers is also an important diagnostic 
feature mainly because of the sepals with ciliate margins, petals with an acute and apiculate 
apex (the apiculum usually between two shorter trichomes) and stamens with an introrse pore, 
and the connective shortly prolonged below the thecae, dorsally bilobed. The new species is 
similar to B. angustipetala, a new species also described here; for more details, see the 








FIG. 8. Bertolonia cuspidata. A. Habit. B. Leaf blade abaxial surface. C. Flower buds and old flowers. 
D. Fruits. E. Vegetation of “Serra da Pedra Lascada”, Bahia, Brazil. Photos A, C and E by A.M. 
Amorim, B and D by L.F. Bacci. 
107 
 
FIG. 9. Bertolonia cuspidata. A. Habit, details of the abaxial surface of the leaf. B. Flower 
buds and old flowers. C. Flower bud, details of the petal apex. D. Sepal. E. Stamens in lateral 
and dorsal view. F. Fruit. Drawn from Amorim 4521 (CEPEC). 
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FIG. 10. SEM images of the new Bertolonia species’ seeds. Bertolonia kollmannii [A-B from 
Amorim 5548 (NY)], Bertolonia linearifolia [C-D from Goldenberg and Michelangeli 2045 
(NY)], Bertolonia reginatoi [E-F from Paixão 420 (NY)] and Bertolonia vitoriana [G-H from 
Fiaschi 2868 (NY)]. 
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Bertolonia kollmannii Bacci and R. Goldenb., sp. nov. TYPE: BRAZIL. Minas Gerais, Mun. 
Santa Maria do Salto: Divisa entre Bahia e Minas Gerais, Fazenda Duas Barras, Reserva do 
Alto Cariri, trilha da caixa d’agua 16º24’23”S 40º3’16”W,  950 m. Floresta Ombrófila Densa 
Montana, 8 Feb 2006, fl. and fr., A.M. Amorim, F. Matos, J.L. Paixão, L.C. de Jesus and S. 
Sant’Ana 5548 (Holotype: CEPEC!; Isotype: NY!).  
Bertolonia kollmannii is similar to B. wurdackiana. The new species differs by the usually 
smaller leaf blades with an acute apex and irregularly denticulate margins (vs. usually bigger 
leaf blades, with an obtuse or rounded apex and serrate margins in B. wurdackiana), and also 
by the sepals 1.5–2 mm long, widely triangular, with fimbriate margins (vs. sepals 2.6–3.3 
mm long, oblong, with long-laciniate margins), pink petals 5–6 mm long, with a rounded apex 
(vs. white petals 7.8–8.3 mm long, with an acute and dorsally apiculate apex) and cream-
colored anthers dehiscing through an apical extrorse pore (vs. yellow anthers dehiscing 
through an apical introrse pore). 
Herbs 10–20 cm tall, terrestrial, rupicolous or occasionally epiphytic; adventitious roots 
branched, growing from several points along the stem, but larger next to its base; stem 2–4 
mm thick, without horizontal interpetiolar ridges, rounded, slightly flattened, sulcate, the 
older portions aphyllous, the young ones erect and bearing leaves. Young branches, petioles, 
leaves and inflorescences with sparse to dense, sessile or short-stalked glands (then less than 
0.1 mm long), and sparse to dense unbranched trichomes (1–2 mm long). Leaves opposite, 
subopposite on older branches; petioles 1–3.5 cm long, terete, slightly flattened, unbranched 
trichomes mainly near the leaf base; blade 3–7.5 × 2–4.5 cm, ovate, membranaceous, base 
cordate, apex acute, margins irregularly denticulate, ciliate, adaxial surface dark-green, 
seldom with lilac stripes above the main veins, bullate, covered with unbranched trichomes 
(ca. 1 mm long) above each slope, abaxial surface purple, foveolate, with the same trichomes 
as the adaxial surface, these mostly on the veins, veins 3-5, plus a shorter marginal pair that 
does not reach the leaf apex, the inner pair basal, main veins on the abaxial surface sometimes 
with pocket domatia at the base. Thyrsoids 5.5–9 cm long, terminal (but pseudo-lateral in 
older, fruiting specimens), unbranched or with one pair of paraclades, these cymose, 
scorpioid, the branches dark vinaceous; bracteoles ca. 1 mm long, narrow-lanceolate to linear, 
apex aristate and tipped with one glandular trichome ca. 0.5 mm long, both surfaces covered 
only with sessile and short-stalked glands. Flowers 5-merous, on pedicels ca. 1 mm long, 
densely covered with sessile and short-stalked glands. Hypanthium vinaceous, 2–3 × 1.3–1.5 
mm, short-terete, 10-costate, covered with the same trichomes as the pedicels, and with 
unbranched trichomes (1–2 mm long), mostly on the ridges. Calyx tube ca. 0.5 mm long; 
sepals light green to vinaceous, 1.5–2 × 0.7–1.3 mm, widely triangular, apex acute, margins 
fimbriate, both surfaces covered with the same trichomes as the hypanthium. Petals pink, 5–6 
mm long, elliptic, base narrow, apex rounded, margins entire, both surfaces glabrous. Stamens 
10, isomorphic; filaments 2.5–3 mm long, slightly widened at the base; thecae cream colored, 
2–2.5 mm long, oblong-subulate, rugose-undulate, pore apical, extrorse; connective prolonged 
(less than 0.5 mm), dorsally bilobed. Ovary free, apex glabrous, 3-locular, placentation 
axillary; style ca. 6 mm long, linear or curved at the apex, glabrous; stigma slightly capitate. 
Capsules 5–6 mm long. Seeds 0.5–0.6 × 0.3–0.4 mm, ovate, the testa tuberculate at dorsal 
angles. Figures 6B, 10 A-B, 11, 12. 
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Distribution, Ecology and Conservation Status— Bertolonia kollmannii occurs in the 
neighboring states of Bahia and Minas Gerais, Brazil (Fig. 6B). The known collections are 
distributed in two populations, both near the states’ boundaries. Most specimens were 
collected in “Fazenda Duas Barras”, an area with 1,200 ha of primary forest inside the Alto 
Cariri National Park. With more than 18,000 ha of well-preserved forest, mostly inside the 
state of Bahia, the area is one of the largest continuous forest fragments in southern Bahia and 
northern Minas Gerais (Melo et al. 2004). A new and endemic species of Aechmea Brongn. 
(Bromeliaceae) was recently described from the Alto Cariri National Park (Leme and 
Kollmann 2011), that is also one of the last refuges for the extremely threatened primate 
Muriqui-do-Norte (Brachyteles hypoxanthus Kuhl; Leme et al., 2004). According to IUCN 
(2017), criteria B1ab(ii) + B2ab(ii), with EOO (Extent of Occurrence) = 45.882 km2 and AOO 
(Area of Occupancy) = 12.000 km2, this species is classified as “endangered” (EN). 
Bertolonia kollmannii occurs in moist and shaded slopes near water, from 700 to 900 m. The 
new species was collected with flowers mainly in August, but also in February and March, 
and with fruits mainly from February to April, but also in August. (Fig. 7). 
Etymology— The epithet “kollmannii” honors Ludovic C. Kollmann, who collected and 
cultivates samples of the new species, including the photographed specimen. 
Additional Specimens Examined— Brazil. —BAHIA: Mun. Macarani: Rod. Para Vila das 
Graças 27.2 km E, ca. 4.4 km de Vila das Graças 15º46’19”S 40º24’50”W, alt: 560-600 m., 
17 Aug 2001, A.M.V. Carvalho 6995 (ALCB, CEPEC, HUEFS, UESC). MINAS GERAIS: 
Mun. Santa Maria do Salto, Fazenda Duas Barras, 23 Aug 2003, J.A. Lombardi et al. 5445 
(BHCB); 21 Feb 2005, J.R. Stehmann et al. 3967 (BHCB); Povoado de Talismã, Fazenda 
Duas Barras, Reserva do Alto Cariri, trilha do sul que sai em Santa Maria do Salto 
16º24’12”S 40º3’16”W, alt: 950 m., 22 Apr 2006, A.M. Amorim et al. 5845 (CEPEC); 23 Apr 
2006, W.W. Thomas et al. 14624 (CEPEC, NY); 23 Mar 2010, L. Kollmann et al. 11870 
(MBML); 03 Aug 2010, L. Kollmann et al. 13002 (CEPEC, MBML).  
Notes— Bertolonia kollmannii is characterized by the branches, petioles, leaf blades, 
hypanthium and sepals covered with sessile and short-stalked glands and unbranched 
trichomes 1–2 mm long, and by the small (3–7.5 × 2–4.5 cm) leaf blades with 
bullate/foveolate surfaces, flowers with green hypanthia and sepals, these with fimbriate 
margins, pink petals with rounded and not apiculate apex, stamens with a shortly prolonged 
connective (less than 0.5 mm), dorsally bilobed and yellow anthers dehiscing through an 
apical extrorse pore. The new species is similar to B. wurdackiana, a species endemic to the 
neighboring state of Espírito Santo; for more details see the diagnosis above. Bertolonia 
bullata and B. hirsutissima share the bullate/foveolate leaf surfaces with the new species; for 
more details see Table 1. According to Flora do Brasil (2020), there are only two other 
species of Bertolonia occurring in the state of Minas Gerais, Bertolonia mosenii and 
Bertolonia nymphaeifolia Raddi. The first is the most widely distributed in the genus, from 
the state of Santa Catarina (in the south), to Rio de Janeiro and Minas Gerais. It can be 
distinguished from the new species mainly by the flat leaf surfaces (vs. bullate/foveolate leaf 
surfaces in B. kollmannii) and by the bifid anther apex (vs. not bifid).  
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FIG. 11. Bertolonia kollmannii. A. Habit. B. Branch and petioles. C. Petiole, details of the trichomes. D. Leaf 
base, abaxial surface. E. Old flowers and young fruits. F. Flower and young fruit. G. Old fruits. Photos A-G 






FIG. 12. Bertolonia kollmannii. A. Habit, details of abaxial and adaxial surfaces of the leaf. B. 
Leaf base, abaxial surface. C. Inflorescence with buds and flower. D. Pedicel and flower in 
lateral view. E. Stamens in lateral and dorsal view. F. Sepal adaxial surface. G. Young fruit. 
Drawn from Carvalho 6995 (CEPEC). 
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Bertolonia nymphaeifolia has been collected in the states of São Paulo, Minas Gerais and Rio 
de Janeiro. It has broader leaf blades with 7-9 main veins and flat surfaces, these covered with 
sessile and short-stalked glands (vs. narrower leaf blades with 3-5 main veins and 
bullate/foveolate surfaces, these covered with sessile or short-stalked glands and sparse to 
dense unbranched trichomes 1–2 mm long in B. kollmannii). 
 
Bertolonia linearifolia Bacci and Michelang., sp. nov. TYPE: BRAZIL. Bahia: Mun. 
Amargosa: Serra do Timbó. Área de estudos do Projeto Timbó/Centro Sapucaia 13º5’S 
39º39’W, 750-900 m. Floresta Ombrófila Densa Montana, 27 Jan 2007, fl. and fr., D. 
Cardoso, J.L. Paixão and Manoel “Cheira-cheira” 1677 (Holotype: CEPEC!; Isotype: 
HUEFS!).  
Bertolonia linearifolia is morphologically similar to B. valenteana. Both have narrow leaves 
(up to 2.5 cm wide) with the inner pair of veins basal to slightly suprabasal and leaf blade 
covered with sessile and short-stalked glands and sparse to dense unbranched trichomes. 
Bertolonia linearifolia differs by the ciliate leaf margins (vs. glabrous in B. valenteana), main 
veins tenuous, apical half of the inner pair of veins not visible at the adaxial surface (vs. apical 
half of the inner pair of veins visible at the adaxial surface), hypanthium covered with the 
same trichomes as the leaves (vs. hypanthium covered with only sessile and short-stalked 
glands), triangular to ovate pink petals with an acute and apiculate apex (vs. ovate to elliptic 
white petals with an acute and not apiculate apex) and cream-colored anthers with a dorsally 
bilobed connective and dehiscing through an extrorse pore (vs. yellow anthers, with a dorsally 
thickened connective, and anthers dehiscing through a wide introrse pore). 
Herbs 15–30 cm tall, terrestrial or occasionally epiphytic; adventitious roots branched, 
growing from several points along the stem, but larger near the base; stem 0.7–1 cm thick, 
without horizontal interpetiolar ridges, terete, surface rough, the older portions aphyllous, the 
young ones erect and bearing leaves. Branches, petioles, leaves and inflorescences with sparse 
to dense, sessile and short-stalked glands (then less than 0.1 mm long), and sparse to dense 
unbranched trichomes (ca. 1 mm long). Leaves opposite, subopposite on older branches; 
petioles 1.5–2.5 cm long, terete, slightly flattened; blade 3.2–12.5 × 0.6–2.3 cm, narrowly 
lanceolate to linear, membranaceous, base rounded to acute, seldom attenuate, apex acute, 
margins entire, sparsely ciliate, adaxial surface dark-green, flat, abaxial surface purple, flat, 
veins 1–3, plus a shorter marginal pair that do not reach the leaf apex, the inner pair basal to 
slightly suprabasal (up to 1 cm above the base), main veins at the abaxial surface without 
domatia at their bases. Thyrsoids 2.5–7 cm long, terminal (but pseudo-lateral in older, fruiting 
specimens), unbranched or with one pair of paraclades, these cymose, scorpioid, the branches 
vinaceous to dark brown; bracteoles ca. 1.5 mm long, narrow-lanceolate to linear, apex 
aristate and tipped with one glandular trichome ca. 0.5 mm long, both surfaces covered only 
with sessile and short-stalked glands. Flowers 5-merous, on pedicels 1–2 mm long, densely 
covered with sessile and short-stalked glands. Hypanthium reddish, 3–4 × 2.5–3 mm, terete, 
10-costate, covered with the same indumentum as the pedicels, and with unbranched long-
stalked trichomes (ca. 1 mm long), mostly on the ridges. Calyx tube 0.5–0.7 mm long; sepals 
reddish, 1.5–2.5 × 1–1.3 mm, elliptic to ovate, apex acute, margins entire, covered with 
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trichomes similar to the hypanthium. Petals pink, 6–7 mm × 2.5–3 mm, triangular to ovate, 
base truncate, apex acute, margins entire, both surfaces glabrous. Stamens 10, isomorphic; 
filaments 2–3 mm long, slightly widened at the base; thecae yellow, 3–4 mm long, oblong-
subulate, smooth to slightly undulate, pore apical, slightly extrorse; connective shortly 
prolonged below the thecae (less than 0.5 mm), dorsally bilobed. Ovary free, apex glabrous, 
3-locular, placentation axillary; style ca. 7 mm long, linear or curved at the apex, glabrous; 
stigma slightly capitate. Capsules 5–6 mm long. Seeds ca. 0.6 × 0.3–0.4 mm, obovate or 
oblong-obovate, the testa tuberculate at the dorsal angles. Figures 6C, 10 C-D, 13, 14. 
 
Distribution, Ecology and Conservation Status— Bertolonia linearifolia is endemic to the 
Atlantic Forest in southern Bahia state, Brazil, where it has been collected in two 
municipalities, Amargosa, in the “Refúgio da Vida Silvestre (REVIS) de Amargosa” and 
Wenceslau Guimarães (Fig. 6C) in the EEEWG. For more details about the latter locality, see 
“Distribution, ecology and conservation status” in B. angustifolia above. The REVIS 
Amargosa was created in 2011 (State Decree 024/2011) and covers ca. 5,675 ha in the 
municipalities of Amargosa and Ubaíra. This conservation unit protects the “Serra do Timbó”, 
an area that belongs to a set of disjunct mountains located north of the Serra Geral mountain 
range. It is covered mostly with tropical semi-deciduous forests and Atlantic Forest, reaching 
elevations from 800 to 900 m. According to Ab’Sáber (1977), this area is a transition between 
Caatinga, Cerrado, and Tropical Atlantic domains. A new species of Ormosia (Leguminosae) 
was described as endemic of the “Serra do Timbó” (Cardoso et al. 2009) and some new 
species described recently have populations in the area (e.g. Marinho et al. 2016). According 
to IUCN (2017), criteria B1ab(ii) + B2ab(ii), with EOO (Extent of Occurrence) = 495.715 
km2 and AOO (Area of Occupancy) = 20.000 km2, this species is classified as “endangered” 
(EN). Bertolonia linearifolia usually occurs in mountainous areas ranging from 750 to 800 m, 
on shaded and moist slopes. The new species was collected with flowers in January and 
November, and with fruits mainly in January but also in August, October and November (Fig. 
7). 
Etymology— The epithet “linearifolia” refers to the form of the leaf blade, one of the 
diagnostic features of the new species. 
Additional Specimens Examined— Brazil. —BAHIA: Mun. Amargosa: Serra do Timbó, área 
de estudos do Projeto Timbó/Centro Sapucaia 12º52’S 39º28’W, alt: 750-900 m 24 Jan 2007, 
D. Cardoso et al. 1543 (CEPEC, HUEFS); 16 Nov 2007, R.O. Perdiz et al. 229 (CEPEC, 
UPCB); 4 Aug 2007, J.L. Paixão and M.S. Nascimento 1350 (CEPEC). Mun. Wenceslau 
Guimarães: Estação Ecológica Estadual de Wenceslau Guimarães, trilha para o Morro da 
Torre, 20 Jan 2012, M. Reginato et al. 1297 (CEPEC, RB); Nova Esperança, Patioba, 11 Oct 
2014, R. Goldenberg and F. Michelangeli 2045 (HURB, NY, UPCB). 
Notes— Bertolonia linearifolia is characterized by the short petioles (1.5–2.5 cm long), 
covered with sessile and short-stalked glands and unbranched trichomes, leaf blades narrowly 
lanceolate to linear with a rounded, acute or attenuate base and 1-3 main veins, flowers with  
115 
 
FIG. 13. Bertolonia linearifolia. A. Habit. B. Leaf blade abaxial surface. C. Branch, petioles and 
leaves. D. Detail of the branch and petioles. E. Flower. F. Infructescence. G. Fruits. Photos A and E 







FIG. 14. Bertolonia linearifolia. A. Habit, details of the adaxial surface of the leaf. B. Leaves 
of specimens sparsely covered with unbranched trichomes, details of the abaxial surface. C. 
Flower bud, details of the trichomes covering the sepals. D. Petal. E. Stamens, details of the 
pore F. Fruits. Drawn from Cardoso 1677 (CEPEC). 
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triangular, apiculate petals and stamens with the connective shortly prolonged below the 
thecae, dorsally bilobed and dehiscent through an apical, slightly extrorse pore. The new 
species is similar to B. valenteana, a species endemic of the state of Rio de Janeiro. For more 
details, see the diagnosis above. Another similar species is Bertolonia angustifolia Cogniaux. 
It is a poorly known species, endemic of the state of São Paulo, that was collected only once 
with incomplete, flowerless material. Bertolonia angustifolia shares the narrow leaf blades 
with B. linearifolia, but it is the only species of Bertolonia that does not have any kind of 
indumentum covering branches and leaves, not even the nearly always present sessile and 
short-stalked glands (Baumgratz 1990). The density of the unbranched trichomes on the leaf 
blade of B. linearifolia is variable among specimens, and sometimes the adaxial surface is 
covered only with sessile and short-stalked glands, as shown at Figs. 14A and 14B.  
Bertolonia reginatoi Bacci and Michelang., sp. nov. TYPE: BRAZIL. Bahia: Mun. Camacan: 
RPPN Serra Bonita, 9.7 km de Camacan na estrada para Jacareci, dai 6 km SW na estrada da 
RPPN e torre da Embratel, 15º23’30”S 39º33’55”W, 835 m. Floresta Ombrófila Densa 
Montana, 4 Feb 2005, fl. and fr., M. Reginato, A.M. Amorim, J.L. Paixão, F. Matos and S.C. 
Sant’ana 203 (Holotype: CEPEC!; Isotypes: NY!, UPCB!).  
Bertolonia reginatoi is similar to Bertolonia hirsutissima. Both have wide ovate to cordiform 
leaf blades, petioles and abaxial surfaces of the leaf blade densely covered with unbranched 
trichomes and flowers with a light green hypanthium and pink petals. However, the new 
species has flat leaf surfaces (vs. bullate/foveolate leaf surfaces in B. hirsutissima), 
hypanthium covered with sessile and short-stalked glands plus long-stalked glands (vs. 
hypanthium covered only with sessille and short-stalked glands) and anthers dehiscent 
through an apical pore (vs. extrorse pore). 
Herbs 20–40 cm tall, terrestrial, rupicolous or occasionally epiphytic; adventitious roots 
branched, growing from several points along the stem, but larger near the base; stem 0.3–0.7 
cm thick, without horizontal interpetiolar ridges, terete to slightly quadrangular, the older 
portions aphyllous, the young ones erect and bearing leaves. Branches, petioles and 
inflorescences covered with sessile and short-stalked glands (then less than 0.1 mm long), 
long-stalked (ca. 1 mm long) on inflorescence branches and sparse to dense, patent, 
unbranched trichomes (ca. 1 mm long) on the petioles and young branches. Leaves opposite, 
subopposite on older branches; petioles 4–14.5 cm long, rounded to slightly quadrangular; 
blade 5.2–12.5 × 4–9.5 cm, widely ovate to cordiform, membranaceous, base cordate, apex 
acuminate, margins entire, ciliate, adaxial surface green, flat, covered with sessile and short-
stalked glands, and scattered long-stalked glands, these mainly marginal and submarginal, 
abaxial surface pale green to light vinaceous, flat, covered with the same trichomes of the 
adaxial surface, plus unbranched trichomes above the nerves, similar to the ones that cover 
young petioles, veins 7, plus a shorter marginal pair that does not reach the leaf apex, basal, 
main veins on the abaxial surface sometimes with pocket domatia at their bases. Thyrsoids 8–
17 cm long, terminal (but pseudo-lateral in older, fruiting specimens), with one pair of 
paraclades, these cymose, scorpioid, the branches greenish to brownish; bracteoles ca. 1.5 mm 
long, narrow-lanceolate, apex aristate and tipped with one glandular trichome ca. 0.5 mm 
long, both surfaces covered only with sessile glands. Flowers 5-merous, on pedicels 1–2 mm 
118 
 
long, covered with sessile and short-stalked glands and long-stalked glands (ca. 1 mm long). 
Hypanthium light-green, 2.5–3.5 × 2–3 mm, short-terete, slightly 10-costate. Calyx tube ca. 
0.5 mm long; sepals light-green, 1.8–2.5 × 1–1.2 mm, elliptic (the base slightly narrowed), 
apex rounded to acute, margins entire, ciliate. Petals light-pink, 7–8.5 × 2–3 mm, narrowly 
elliptic to obovate, base slightly uncinate, apex rounded and apiculate (ca. 1 mm long), the 
apiculum with a caducous gland head, bending outwards (to the abaxial surface of the petal), 
margins entire, both surfaces glabrous. Stamens 10, isomorphic; filaments 3–4 mm long, 
slightly widened at the base; thecae cream-colored, 2–3.5 mm long, oblong-subulate, smooth 
to slightly undulate, pore apical, introrse; connective shortly prolonged below the thecae (ca. 
0.5 mm), unnappendaged. Ovary free, apex glabrous, 3-locular, placentation axillary; style 8–
10 mm long, linear or curved at the apex, glabrous; stigma slightly capitate. Capsules 5–5.5 
mm long. Seeds ca. 0.5 × 0.3–0.4 mm, oblong-ovate, the testa tuberculate at dorsal angles. 
Distribution, Ecology and Conservation Status— Bertolonia reginatoi in endemic to the 
Atlantic Forest in southern Bahia state, Brazil, restricted to the municipalities of Camacan, in 
the “Reserva Particular do Patrimônio Natural (RPPN) Serra Bonita”, and Wenceslau 
Guimarães (Fig. 6B) in the “Estação Ecológica Estadual de Wenceslau Guimarães” 
(EEEWG). For more details of the last locality, see the section on “Distribution, ecology and 
conservation status” for B. angustifolia above. The Serra Bonita is a 7,500 ha area located in 
the municipalities of Camacan and Pau-Brasil (http://www.serrabonita.org). Most collections 
of the new species have been made at the highest elevations of Serra Bonita, where it occurs 
in the “RPPN Serra Bonita”. The Reserve is a private, fully protected area, kept by the Uiraçu 
Institute, founded by Clemira O. Souza and Vitor O. Becker. The region is mountainous, 
ranging from 300 to 1080 m elevation, and covered with Atlantic Forest. The RPPN protects 
some endemic species of plants, like Thelypteris beckeriana F.B. Matos, A.R. Sm. and Labiak 
(Matos et al. 2010), Sorocea longipedicellata A.F.P.Machado, M.D.M.Vianna and Romaniuc 
(Machado et al. 2013), Quesnelia koltesii Amorim and Leme (Amorim and Leme, 2009) and 
and Pleiochiton amorimii Reginato and R. Goldenb. (Reginato, Baumgratz and Goldenberg 
2013). According to IUCN (2017), criteria B1ab(ii) + B2ab(ii), with EOO (Extent of 
Occurrence) = 4.000 km2 and AOO (Area of Occupancy) = 12.000 km2, this species is 
classified as “endangered” (EN). The new species usually occurs in mountainous areas 
ranging from 800 to 1000 m, on shaded and moist slopes. Bertolonia reginatoi was collected 
with flowers mainly in December, but also in January, February and June, and with fruits in 
February, May, September and December (Fig. 7). 
Etymology— The epithet “reginatoi” honors the botanist Marcelo Reginato, who has been 
studying Melastomataceae and also collected the type material of the new species.  
Additional Specimens Examined— Brazil. —BAHIA: Mun. Camacan: RPPN Serra Bonita, 
9.7 km W de Camacan na estrada para Jacareci, daí 6 km SW na estrada para a RPPN e Torre 
da Embratel 15º23’30”S 39º33’55”W, alt: 850 m., 5 Jun 2005, J.L. Paixão et al. 420 (CEPEC, 
NY); 8 Jan 2006, M.M.M. Lopes et al. 418 (CEPEC); 9 Dec 2006, R.A.X. Borges 341 
(CEPEC, NY); 9 Sep 2015, L.F. Bacci et al. 209 (CEPEC, UEC). Mun. Wenceslau 
Guimarães: Estação Ecológica Estadual Nova Esperança, sede a 7 km do povoado de Nova 
Esperança, área aprox. 2700 ha. 13º34’41”S 39º42’28”W, alt: 450 m, 22 May 2005, A.M.  
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FIG. 15. Bertolonia reginatoi. A. Habit. B. Branch covered with trichomes. C. Leaf blade margins in adaxial 
view. D. Petiole. E. Leaf in abaxial view. F. Details of the trichomes covering the inflorescence branch. E. 




FIG. 16. Bertolonia reginatoi. A. Habit, specimen densely covered with trichomes on the 
petioles, details of the petiole and adaxial surface of the leaf. B. Habit, specimen sparsely 
covered with trichomes on the petioles, details of the inflorescence branch and adaxial surface 
of the leaf. C. Leaf abaxial surface. D. Flower bud. E. Stamens in lateral and dorsal view with 
the detail of the pore. F. Fruit. Drawn from Reginato 203 (CEPEC) and Bacci 272 (CEPEC). 
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Amorim et al. 5069 (CEPEC); trilha do Rio Vermelho 13º34’27”S 39º41’51”W, alt: 490. 
Floresta Ombrófila Densa, 21 Feb 2014, R. Goldenberg et al. 1750 (CEPEC, HUFU, NY, 
UPCB); 12 Oct 2014, R. Goldenberg & F.A. Michelangeli 2062 (HURB, NY, UPCB);18 Dec 
2015, L.F. Bacci et al. 272 (CEPEC, NY, UEC, UPCB); 18 Dec 2015, L.F. Bacci et al. 278 
(CEPEC, NY, UEC, UPCB). 
Notes— Bertolonia reginatoi is characterized by the usually long petioles that are sparsely or 
densely covered with long (ca. 1 mm long), patent unbranched trichomes, and also by the 
wide leaf blades with a cordate to rounded base, ciliate margins and adaxial surface covered 
with long-stalked glands, these mainly marginal and submarginal, flowers with light-pink and 
apiculate petals, hypanthium and sepals covered with sessile, short-stalked, and long stalked 
glands (1–1.5 mm long) and by the anthers dehiscent through an apical pore. The new species 
is similar to B. hirsutissima, a recently described species that shares its distribution with 
populations of B. reginatoi at EEEWG (Bacci, Amorim and Goldenberg 2016a). For more 
details, see the diagnosis of B. reginatoi above. The specimens that occur at RPPN Serra 
Bonita are sympatric with another new species described here, Bertolonia vitoriana. Despite 
their geographic proximity, both species are morphologically distinct. For more details that 
distinguish this species and other congeners that occur in Bahia, see Table 1. The density of 
trichomes on the petioles and leaf blades is variable among specimens, as shown in Figs. 16A 
and 16B. 
 
Bertolonia vitoriana Bacci and Amorim, sp. nov. TYPE: BRAZIL. Bahia: Mun. Camacan: 
Fazenda Serra Bonita, RPPN Serra Bonita, 9.7 km W de Camacan na estrada para Jacareci, 
daí 6 km SW na estrada para a RPPN e Torre da Embratel, 15º23’30”S 39º33’55”W, 835 m, 
Floresta Ombrófila Densa Montana, 8 Dec. 2004, fl. and fr., A.M. Amorim, M.A.J. Sierva, 
S.C. Sant’ana and Ricardo 4408 (Holotype: CEPEC!; Isotype: NY!) (Figs. 6C, 10 G-H, 17, 
18) 
Bertolonia vitoriana is similar to B. bullata. Both have leaf blades with a suprabasal inner 
pair of veins, hypanthium and sepals covered only with sessile and short-stalked glands, white 
petals with papillose surfaces and long, subulate anthers with a dorsal calcar. The first differs 
by the leaf blade with flat surfaces and round to obtuse base (vs. leaf blade with 
bullate/foveolate surface and cordate to cordate-lobate base in B. bullata), branches with 
horizontal interpetiolar ridges (vs. branches without ridges), petioles covered only with sessile 
and short-stalked glands (vs. petioles also setulose or villose) and by the petal apex dorsally 
covered with sessile and short-stalked glands (vs. petals glabrous). 
Herbs 20–25 cm tall, terrestrial, rupiculous or occasionally epiphytic; adventitious roots 
branched, growing from several points along the stem, but larger near the base; stem ca. 5 mm 
thick, sometimes with horizontal interpetiolar ridges, quadrangular and 4-costate, the older 
portions aphyllous, the young ones erect and bearing leaves. Young branches, petioles, leaves 
and inflorescences with sparse to dense, sessile and short-stalked glands (then less than 0.1 
mm long). Leaves opposite, subopposite on older branches; petioles 1–3 cm long, 
quadrangular, with four longitudinal ridges; blade 7–14.3 × 3.5–7 cm, lanceolate to narrowly 
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ovate, membranaceous, base rounded to obtuse, apex acute, margins denticulate, ciliate, 
adaxial surface dark-green with a longitudinal white or light green stripe following along the 
primary nerve or light green without a stripe, flat, abaxial surface purple, flat, veins 3 plus a 
shorter marginal pair that does not reach the leaf apex, the inner pair suprabasal (ca. 0.5 cm 
above the base), main veins at the abaxial surface sometimes with pocket domatia at their 
bases. Thyrsoids 4–12 cm long, terminal (but pseudo-lateral in older, fruiting specimens), 
with one pair of paraclades, these cymose, scorpioid, the branches vinaceous to dark brown, 
bracteoles 1–1.5 mm long, narrow-lanceolate, apex round to acute, margin entire, both 
surfaces covered only with sessile glands. Flowers 5-merous, on pedicels ca. 1 mm long, 
densely covered with sessile and short-stalked glands. Hypanthium reddish, 2–4.5 × 1.7–3 
mm, short-campanulate, 10-costate, with the same indumentum as the pedicels. Calyx tube 
0.8–1 mm long; sepals reddish, 1.7–2 × ca. 1 mm, widely ovate, apex acute, margins entire, 
glabrous, both surfaces with sessile and short-stalked glands. Petals white, 8–10 × 3–4 mm, 
elliptic, asymmetric, base slightly uncinate, apex emarginated to obtuse, margins entire, both 
surfaces papillose, adaxial surface apex sparsely covered with sessile or short-stalked glands. 
Stamens 10, isomorphic; filaments 3.5–4 mm long, slightly widened at the base; thecae 
yellow, 3.5–4 mm long, long-subulate, smooth to slightly undulate, pore introrse; connective 
shortly prolonged (less than 0.5 mm), dorsally thickened. Ovary free, apex glabrous, 3-
locular, placentation axillary; style 5–7 mm long, linear or curved at the apex, glabrous; 
stigma slightly capitate. Capsules 5–7 mm long. Seeds ca. 0.5 × 0.3–0.4 mm, oblong-ovate, 
the testa tuberculate at dorsal angles. 
Distribution, Ecology and Conservation Status— Bertolonia vitoriana has been collected 
several times in only one locality in the municipality of Camacan, Bahia, Brazil in the 
“Reserva Particular do Patrimônio Natural (RPPN) Serra Bonita” (Fig. 6C). For more details 
of the RPPN Serra Bonita, see the “Distribution and conservation status” section of B. 
reginatoi. According to IUCN (2017), criteria B1ab(ii) + B2ab(ii), with EOO (Extent of 
Occurrence) = 0.000 km2 and AOO (Area of Occupancy) = 4.000 km2, this species is 
classified as “critically endangered” (CR). The new species usually occurs in mountainous 
areas ranging from 800 to 1000 m, on shaded and moist slopes. Bertolonia vitoriana was 
collected with flowers mainly in December, but also in November, and with fruits mainly 
from February to April, but also in June, September and January (Fig. 7). 
Etymology— The epithet “vitoriana” honors Vitor O. Becker, entomologist, specialist in 
neotropical Lepidoptera and owner of RPPN Serra Bonita, home of the only known 
population of Bertolonia vitoriana.  
Additional Specimens Examined— Brazil. —BAHIA: Mun. Camacan: Fazenda Serra Bonita, 
Reserva Serra Bonita, 9.7 km W of Camacan road to Jacarecí, then 6 km SW on road to 
RPPN Serra Bonita and Embratel tower 15º23’30”S 39º33’55”W, alt: 835 m, 1 Feb 2004, 
W.W. Thomas et al. 13781 (CEPEC, NY, RB); 21 Sep 2004, W.W. Thomas et al. 14200 
(CEPEC, NY, RB); 4 Feb 2005, M. Reginato et al. 210 (CEPEC, UPCB); 18 Mar 2005, P. 
Fiaschi et al. 2868 (CEPEC, NY, SPF, NY); 8 Jan 2006, M.M.M. Lopes et al. 419 (CEPEC); 
9 Apr 2006, R. Goldenberg et al. 832 (CEPEC, UPCB); 16 Nov 2006, A.M.A. Amorim et al. 
6559 (CEPEC, NY); 9 Dec 2006, R.A.X. Borges et al. 338 (CEPEC, NY, UPCB); 5 Mar 
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2008, A.M. Amorim et al. 7201 (CEPEC); 17 Jun 2009, R. de O. Perdiz 414 (CEPEC, RB); 6 
Apr 2014, L.C Marinho et al. 820 (CEPEC); 09 Sep 2015, L.F. Bacci et al. 208 (CEPEC, NY, 
UEC, UPCB). 
Notes— Bertolonia vitoriana is characterized by the branches with horizontal interpetiolar 
ridges, leaves with flat surfaces and a suprabasal inner pair of veins, flowers with vinaceous 
hypanthia and sepals, both covered only with sessile and short-stalked glands, white, papillose 
petals covered with sessile and short-stalked glands at the apex, on the adaxial surface, and 
yellow anthers dehiscent through an introrse pore. As explained in the diagnosis above the 
new species is similar to Bertolonia bullata, also endemic to the Atlantic Forest in southern 
Bahia. A group of species endemic to the state of Espírito Santo, B. duasbocaensis, B. 
macrocalyx and B. ruschiana, share with the new species the leaf blades and the adaxial 
surface of the apex of the white petals covered with sessile and short-stalked glands. 
Bertolonia vitoriana differs by the branches with horizontal interpetiolar ridges, leaves with 
suprabasal inner pair of veins and hypanthia and sepals covered only with sessile and short-
stalked glands. There is some variation in leaf color among specimens of B. vitoriana. Several 
specimens have a dark green adaxial surface, with a white or light green stripe along the main 
vein or light green, without any stripes. Unlike the adaxial surface, the abaxial surface seems 
to be constantly purplish. The new species occurs sympatrically with two other species, B. 


















FIG. 17. Bertolonia vitoriana. A. Habit. B. Infructescence. C. Leaf blade abaxial surface. D. 
Branch, petioles and fruit. E. Inflorescence with buds. F. Flower. G. Vegetation of “RPPN 
Serra Bonita”, Bahia, Brazil. Photos B-D and G by L.F. Bacci, A and E-F by A.M. Amorim. 
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FIG. 18. Bertolonia vitoriana. A. Habit, transversal section of the branch and petiole. B. 
Branch apex. C. Leaf abaxial surface, details of the surface and margin. D. Inflorescence with 
buds and flowers. E. Flower in lateral view. F. Hypanthia. G. Sepal adaxial surface, details of 
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Phylogeny of Bertolonia (Melastomataceae): insights on evolution, distribution and 
morphology of an herbaceous genus endemic to the Atlantic Forest  
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Several centers of endemism have been proposed for Neotropical Melastomataceae, 
particularly in the Amazon and Atlantic Forest (AF). Despite the high degree of human-
caused degradation in the last 500 years, the AF still presents some of the largest levels of 
diversity and endemism across all angiosperms. With several recent described species, our 
understanding of the distribution and morphology of Bertolonia in the last decade has shifted. 
While the genus is well distributed across the AF, most of its species are microendemic. The 
main objective of this study is to propose a comprehensive phylogeny of Bertolonia, based on 
plastid (atpF, psbK, ndhF, rbcL, rpl16 and trnS), ribosomal (nrETS and nrITS) and nuclear 
low-copy (ADH and PCRF1) DNA markers and use it to provide insights about taxonomy, 
distribution and evolution of morphological characters in the genus. We sampled more than 
85% of the known species of Bertolonia in order to produce a phylogenetic hypothesis for the 
genus using maximum likelihood and Bayesian inference phylogenetic methods. We also 
conducted ancestral state reconstruction in order to understand character evolution within 
Bertolonia. The genus was recovered as monophyletic with well-resolved evolutionary 
relationships among its species. Three major groups were recovered in our analysis here 
named “marmorata”, “formosa" and “nymphaeifolia” clades. Our phylogenetic hypothesis 
shows a strong correlation with the distribution of Bertolonia in the AF. Most species that 
occur in northern AF were recovered at the marmorata clade, species distributed in central AF 
belong to the formosa clade, and those in the southern AF to the nymphaeifolia clade. Most of 
the species with pink petals and cream-colored anthers occur in northern AF, while species 
with white petals and yellow anthers tend to occur in southern AF. Our analyses also indicate 
that there are possible taxonomic issues regarding species delimitation between B. 
paranaensis and B. acuminata, as well as the status of Bertolonia sanguinea var. santoslimae. 
With our initial elucidation of evolutionary questions within Bertolonia, the genus should be 
used as a model to understand biogeographic patterns and processes within the Atlantic 
Forest.  















Melastomataceae is one of the largest families of Myrtales, with ca. 5,100 species 
(Berger et al., 2016). The family is undaubtely monophyletic (Conti et al., 1997; Sytsma et al., 
2004; Berger et al., 2016), being more diverse in the Neotropics, but also occurring in the Old 
World (Clausing & Renner, 2001). Several centers of endemism have been proposed for the 
family, particularly in Amazon and the Atlantic Forest (Renner, 1993; Clausing & Renner, 
2001; Goldenberg & Amorim, 2006; Goldenberg et al., 2012; Bacci et al., 2018). Despite the 
high degree of human-caused degradation in the last 500 years, the Atlantic Forest (AF) still 
presents some of the largest levels of diversity and endemism across all angiosperms 
(Werneck et al., 2011). The same can be said for Melastomataceae, represented in the biome 
by 578 species in 41 genera, 71% of them endemic (Flora do Brasil, 2020). Among the 
endemic genera to the AF, Bertolonia Raddi, stands out for the number of species and the fact 
that most of them are microendemic (Bacci et al., 2018). The genus was traditionally assumed 
to be related to Macrocentrum Hook. f., Monolena Triana ex Benth. & Hook. f., Salpinga 
Mart. ex DC. and Triolena Naudin (Cogniaux, 1891, based on Triana, 1871; Krasser, 1893; 
Clausing & Renner, 2001), all as part of the tribe Bertolonieae. However, recent molecular-
based studies (Bacci et al., in press; Goldenberg et al., 2012; Zeng et al., 2016) have shown 
that Bertolonieae is polyphyletic. Bertolonieae sensu stricto includes only Bertolonia, while 
the other genera were recovered in three different lineages, closely correlated with a 
geographic pattern (Trioleneae occurs in western Amazon and central America, 
Macrocentrum and Salpinga in northern Amazon and Guiana Shield and Boyania Wurdack 
(along with Phainantha Gleason) in the Guiana Shield and in the Andes; Bacci et al., in 
press).  
Bertolonia, with 45% of its known diversity described in the last seven years is the 
genus of Melastomataceae with proportionally more species described for the AF (Bacci et 
al., 2018). Currently 33 taxa (31 spp. and two varieties) are recognized in Bertolonia, but only 
19 were recognized on its last revision less than 30 years old (Baumgratz, 1990). One of the 
species mentioned by Baumgratz (1990) was the Guayana Shield endemic B. venezuelensis 
Wurdack. Berry (2001) cited another possible species of Bertolonia from the Cerro Neblina in 
Venezuela, but both may not belong to the genus. Although superficially similar to the species 
of eastern Brazil, these two species differ in the inflorescence and hypanthium morphology 
and were both included in Bertolonia as incertae sedis in a recent synopsis of the genus (see 
details on Bacci et al., in press). Bertolonia sensu stricto is thus restricted to Eastern Brazil, 
occuring from southern (Santa Catarina state) to northeastern Brazil (Pernambuco state), 
distributed along the coastal states (except B. kollmannii and B. nymphaeifolia with a few 
populations in eastern Minas Gerais). Notably, there is a distribution gap in the northern part 
of the range, between northern Bahia and Sergipe states (Figure 1; Bacci et al., 2018; Flora do 
Brasil, 2020). Species of Bertolonia are usually small herbs with scorpioid inflorescences and 
triquetrous capsules (Figure 2) and inhabit moist, hilly and shaded areas (Baumgratz, 1990). 
Several new species of the genus were described after the publication of the revision 
(Baumgratz et al., 2011; Bacci et al., 2016a, 2016b, 2017, 2018; Silva-Gonçalves et al., 2016) 
and regional taxonomic treatments have been published for Santa Catarina (Wurdack, 1962), 
São Paulo (Baumgratz, 2009), Paraná (Goldenberg et al., 2016) and Espírito Santo states 
(Bacci et al., 2017). These recent discoveries changed our understanding of its centers of 
diversity (from only southern to also central Atlantic Forest) and floral diversification 
(characters and color patterns previously known as rare are more common than expected; 
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Bacci et al., 2018). The main objective of this study is to propose a comprehensive phylogeny 
of Bertolonia, based on plastid and nuclear DNA markers and use it to provide insights about 
taxonomy, distribution and evolution of morphological characters in the lineage.  
2 Material and methods 
2.1 Taxon sampling 
The authors have been collecting Melastomataceae’s samples for phylogenetic studies 
over the last 20 years. To enrich the sampling of Bertolonia, we carried out more than 15 field 
expeditions from January 2015 to June 2016. Almost 30 municipalities were visited across the 
Brazilian Atlantic coast (Figure 1), in the states of Paraná, São Paulo, Rio de Janeiro, Espírito 
Santo and Bahia. Specimens were collected following the usual procedures for botanical 
material (Mori et al., 1989). The study was also based on the analysis of specimens at ALCB, 
CEPEC, ESA, HUEFS, HUFU, K, MBM, MBML, NY, RB, SPF, UEC, UPCB, US, VIES 
(acronyms according to Thiers, 2018). Out of the 31 species and two varieties in the genus, 
four were not included in the phylogenetic analysis: two have not been collected in modern 
times (B. angustifolia Cogn. and B. grazielae Baumgratz), and two others are extremely rare 
and were not found during our field expeditions (B. hoehneana Brade and B. organensis 
Baumgratz, Silva-Gonçalves & Nunes-Freitas). We also included four undescribed species 
(Table 3) and more than one accession for some broadly distributed species, such as 
Bertolonia acuminata and B. mosenii, totaling 37 terminals (Appendix A). The outgroup was 
selected based on the hypotheses presented by Goldenberg et al. (2012) and Bacci et al. (in 
press); we included selected species of Boyania, Eriocnema Naudin, Graffenrieda DC., 
Macrocentrum, Miconia Ruiz & Pav., Monolena, Physeterostemon R. Goldenb. & Amorim 
and Triolena, totaling 9 taxa (Appendix A). 
2.2 DNA extraction and molecular markers  
The DNeasy Plant Mini Kit (Qiagen, Valencia, CA, USA) was used to isolate total 
genomic DNA from silica-dried following the modifications suggested by Alexander et al. 
(2007). The primers used are detailed in Appendix 1. All sequences will be deposited at the 
GenBank (www.ncbi.nlm.nih.gov/Genbank; Appendix 2). We sequenced two nuclear 
ribosomal loci (the internal and external transcribed spacers nrITS and nrETS), five plastid 
regions (atpF-atpH, ndhF, psbK-psbL, rbcL, rpl16, and trnS-trnG) and two segments of the 
low-copy nuclear, alcohol dehydrogenase (ADH) and peptide chain release factor 1 (PCRF1). 
nrITS is broadly used in Melastomataceae (e.g. Michelangeli et al., 2004; Goldenberg et al., 
2008; Martin et al., 2008; Reginato et al., 2010; Zeng et al., 2016; Table 1). The nrETS region 
have been used recently by Kriebel et al. (2015) and Rocha et al. (2016); atpF-atpH and 
psbK-psbL were used by Reginato et al. (2010); and trnS-trnG by Bécquer-Granados et al. 
(2008) and Rocha et al. (2016); ndhF, rbcL and rpl16 are commonly used in family-wide 
analyses, such as Bacci et al. (in press); Clausing & Renner (2001); Goldenberg et al. (2012); 
Zeng et al. (2016). Both segments of low copy nuclear genes were recently developed for 
species of Miconia by Reginato & Michelangeli (2016) and tested here for the first time 
outside Miconieae.  
2.3 Alignment, model selection and phylogenetics analysis 
Sequence alignment was performed with MAFFT v7 (Katoh et al., 2005) as 
implemented through Geneious v. 9.1.7. (http://www.geneious.com, Kearse et al., 2012). 
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Furthermore, the sequences were manually inspected for possible problems, especially at the 
edge of indels or repetitive sections. DNA substitution models for the Bayesian inference 
were selected for each marker using jModeltest v.2.1.3 (Darriba et al., 2012), using the three-
model scheme with or without four discrete rate categories approximating a gamma 
distribution (+G), including models with equal/unequal base frequencies (+F) and a 
proportion of invariable sites (+I). The likelihoods were calculated using an ML optimized 
base tree with NNI topology search using phyml (Guindon & Gascuel, 2003) and the models 
were evaluated using the corrected Akaike’s information criterion (AICc).  
The maximum likelihood (ML) analyses were performed using RAxML (Satamakis, 
2014) with default parameters, through the CIPRES Science Gateway (http://www.phylo.org/; 
Miller et al., 2010). Bootstrap values were estimated using RAxML as well, based on 1000 
searches run through the CIPRES Science Gateway. The Bayesian inference (BI) was 
performed using the Mr Bayes (Huelsenbeck & Ronquist, 2001; Ronquist & Huelsenbeck, 
2003), also implemented by CIPRES Science Gateway (Milleret al., 2010). All analyses were 
performed using the selected DNA model under AICc. The linkage groups were partitioned as 
chloroplast (aptF-atpH + ndhF + psbK-psbL + rbcL + rpl16 + trnS-trnG), ETS, ITS and low-
copy nuclear genes (ADH + PCRF1). Four parallel runs were conducted with one cold and 
three heated Markov chains per run for 60,000,000 generations sampling every 2000 
generations and discarding 25% of the trees as burnin. Chain convergence, ESS values and 
likelihood scores of the Bayesian analysis were assessed in Tracer v1.5 (Rambaut et al., 
2018). To infer the congruence of the phylogenetic trees generated for each partition and the 
concatenated trees, we implemented the R package “treespace” (Jombart et al., 2017). The 
collection of trees used was extracted from the 2000 trees generated on the Bayesian inference 
for each partition and the concatenated analyses. 
2.4 Morphological characters and coding 
In order to study morphological variation and evolution across Bertolonia, we selected 
14 characters that have been used to distinguish species either in new species descriptions or 
identification keys (Baumgratz, 1990; Bacci et al., 2016b, 2017, 2018; Goldenberg et al., 
2016; Table 2; Appendix C). Four of them are continuous and related to the size of petals, 
filaments and anthers. The remaining ten are qualitative discrete characters. The characters 
were coded from herbarium collections cited above and/or obtained from field observations, 
photographs, descriptions and monographs (Baumgratz, 1990, Baumgratz et al., 2011; Bacci 
et al., 2016a, b, 2017, 2018; Goldenberg et al., 2016; Silva-Gonçalves et al., 2016).  
2.5 Geographic data and ancestral state reconstruction 
A database for species of Bertolonia was compiled using herbarium records and online 
data available through the biodiversity portals speciesLink (http://splink.cria.org.br/), GBIF 
(http://data.gbif.org) and JABOT (http://jabot.jbrj.gov.br/). The database was filtered and only 
species identified by specialists in Melastomataceae were included. Specimens with 
suspicious coordinates or with coordinates matching with the municipality centroid were 
deleted. 
Ancestral State Reconstruction (ASR) analysis was used to identify character changes 
corresponding with clades and understand the evolution of the characters within Bertolonia. 
We estimate the ASR states using a Markov chain Monte Carlo (MCMC) approach to sample 
133 
 
character histories based on posterior probability distribution. This method is called stochastic 
character mapping (Huelsenbeck et al., 2003). The analyses were conducted with the function 
make.simmap in the R (R Development Core Team 2008) package phytools (Revell, 2011), 
under different models. We compared the fit of an Equal Rates (ER) to All Rates Different 
(ARD) models of character evolution and chose the one with better rates for our data set. The 
four continuous variables were mapped onto the phylogeny using the function ace from the R 
package ape (Paradis et al., 2004). Ace estimates ancestral character states, and the associated 
uncertainty, for continuous and discrete characters (Revell, 2013). We conducted a 
phylogenetic analysis of variance (ANOVA) using the function phylANOVA from the R 
package phytools. When species are related by a phylogenetic tree, they may not represent 
statistically independent data points, and consequently the degrees of freedom in a standard 
ANOVA are inflated (Felsenstein, 1985; Harvey & Pagel, 1991). Besides the phylogenetic 
ANOVA proposed by Garland et al. (1993), the function add a posthoc comparison between 
the groups means (Revell, 2011). 
3. Results 
3.1 Phylogenetic analyses 
The aligned and concated matrix consisted of 5,140 bases, 2,592 of which were 
potentially informative (Table 1). Three of the six chloroplast regions (ndhF, rbcL and rpl16) 
have a high amount of missing data, with 12, 14 and 15 terminals respectively. For details 
regarding all DNA regions and the concatenated data set, see Table 1. All the trees sampled 
(partitioned and concatenated) in the Bayesian and ML analyses show congruence (Figure 3B; 
Appendix D). Despite some outliers, the major clusters of ITS and ETS trees are the same. 
The nuclear trees are more variable among them; however, all partitions are congruent with 
the concatenated trees (Figure 3). All trees for each partition are presented in Appendix D. 
Our species tree has overall high posterior probability values, with a mean of 0.9670 
(Figure 3). Bertolonia was recovered with high support values as monophyletic in all 
analyses. The evolutionary relations within Bertolonia are overall well-resolved, with its 
species splitting in three major clades informally named here as “marmorata”, “formosa” and 
“nymphaeifolia” to make the discussion easier (Figure 3). The formosa clade is positioned as 
sister of the nymphaeifolia clade, with high support values. Both form a bigger clade sister to 
the marmorata clade. The position of B. carmoi, B. maculata, B. marmorata and B. 
michelangeliana at the base of the marmorata clade is not well resolved, despite the well 
supported relation between B. maculata and B. marmorata (Figure 3). The subclade 
composed of B. kollmannii as sister species of all the remaining species has high support 
values and is divided in two smaller clades, the first one composed of Bertolonia sp. 1, 
Bertolonia sp. 4, B. alternifolia Baumgratz, Amorim & A.B. Jardim and Bertolonia sp. 3, and 
the second by B. reginatoi, B. hirsutissima, B. cuspidata, B. angustipetala and B. linearifolia 
(Figure 3). The formosa clade has B. vitoriana and B. bullata forming a small clade sister to a 
bigger clade composed of B. foveolata, B. duasbocaensis, B. formosa, B. macrocalyx, 
Bertolonia sp. 2, B. ruschiana and B. wurdackiana (Figure 3). All relations in this subclade 
have high support values, except the uncertain position of Bertolonia sp. 2 as sister to B. 
ruschiana and B. wurdackiana (Figure 3). The nymphaeifolia clade is also divided in two 
subclades, the first one composed of Bertolonia sanguinea var. sanguinea and B. sanguinea 
var. santoslimae, B. nymphaeifolia and B. valenteana, although the relation between the latter 
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two is not well resolved. The second subclade is composed of B. margaritacea and B. 
leuzeana at the base of both terminals of B. mosenii (one from Paraná “PR” state and one 
from Rio de Janeiro “RJ” state) and B. acuminata (one from Paraná “PR” state and one from 
Rio de Janeiro “RJ” state), as well as the terminal of B. paranaensis, all relations with high 
support values (Figure 3). 
3.2 Character state reconstruction 
The likelihood ratio tests between the Equal Rates (ER) and All Rates Different 
(ARD) models of character evolution did not result in significant difference between the 
models. For this reason, we chose the ER model to avoid over-parameterization (Paradis et al. 
2004). The leaves of Bertolonia’s hypothetical ancestor were reconstructed with high 
probability of being flat (Figure 4) with the adaxial surface covered with sessile/short stalked 
glands and also with long unbranched trichomes (Figure 4) and cordate or cordate-lobate leaf 
bases (Figure 4). The bullate/foveolate leaf blade character state was recovered as having five 
different origins across Bertolonia, however, these were restricted to the marmorata and 
formosa clades (Figure 4). The adaxial surface of the leaf blade covered only with sessile 
and/or short-stalked glands evolved at the base of both formosa and nymphaeifolia clades, but 
with some regressions in some species or subclades (Figure 4). The flower was reconstructed 
with the hypanthium covered with sessile/short stalked glands and with long unbranched 
trichomes (Figure 4), white glabrous petals with an acute (non-apiculate) apex, and yellow 
stamens, these with the anther’s connective unappendaged and with an introrse or apical pore 
(Figures 5, 6). From the ancestral flower described above, it can be observed the transition to 
(1) a flower with the hypanthium covered with long unbranched trichomes, pink and glabrous 
petals with an apiculate apex, and stamens cream-colored, also with an unappendaged 
connective and an extrorse pore; (2) a flower with the hypanthium covered only with sessile 
and short-stalked glands, white petals with pink or violet apex, usually acute (not apiculate), 
the apex with the adaxial surface covered with sessile or short-stalked trichomes and stamens 
with yellow anthers, with the anthers connective dorsally thickened and an introrse or apical 
pore. There was no relation between filament length and their color (Figure 7; F: 0.638068; p: 
0.425), nor between anther length (Figure 7; F: 0.689233; p: 0.39) and its colors throughout 
the phylogenetic tree. The same pattern was found for petal length (Figure 7; F: 1.762864; p: 
0.912), and petal width (F: 0.282388; p: 0.952) and its colors throughout the phylogenetic tree 
(Figure 7).  
4. Discussion 
Bertolonia had already been found to be monophyletic in previous family-wide 
phylogenetic studies (Goldenberg et al., 2012; Zeng et al., 2016). However, these studies were 
only based on plastid loci and did not focus on the entire genus and therefore had very low 
sampling. Goldenberg et al. (2012), aiming to understand the evolution of Merianthera 
Kuhlm., sampled Bertolonia maculata, B. margaritacea, and B. mosenii, all of them 
informally positioned in the “Bertolonieae 1” clade. On the preliminary phylogeny of 
Fordiophyton Stapf, Zeng et al. (2016) sampled only B. maculata and B. mosenii. Recently, 
Bacci et al. (in press) phylogenetically explored the circumscription of tribe Bertolonieae and 
sampled 10 species of Bertolonia (B. alternifolia, B. bullata, B. formosa, B. leuzeana, B. 
maculata, B. margaritacea, B. marmorata, B. mosenii, B. paranaensis and also the type of the 
genus, B. nymphaeifolia) and added both ribosomal spacers ETS and ITS in the analysis. Our 
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analyses positioned Bertolonia as the only component of the monophyletic tribe Bertolonieae, 
showing no close evolutionary relation among the genera which traditionally composed it 
(such as Monolena, Salpinga and Triolena). Here, we confirm the monophyly of Bertolonia, 
with a much larger sampling and with the addition of low-copy nuclear DNA markers. We 
also confirmed that the gene trees were congruent in the analysis despite some plastid DNA 
markers with missing data (Figure 3B). With a more comprehensive sampling, we explored 
for the first time evolutionary relationships within the genus. The circumscription of 
Bertolonia has undergone some minor changes. The inclusion of Salpinga margaritacea 
Naudin (described in Bertolonia but transferred to Salpinga because of its ascendant staminal 
appendage, character absent in all other speies of Bertolonia) but recently retransferred to 
Bertolonia based on molecular, geographic and morphologica evidence (among others the 
triquetrous fruits of the species vs. the trumpet-like fruits of Salpinga) (Goldenberg et al., 
2012, 2016; Bacci et al., in press) and the exclusion of two species from Venezuela described 
as Bertolonia (B. venezuelensis Wurdack and an unpublished one; Berry, 2001).  
While the genus is endemic to the Atlantic Forest and well distributed throughout the 
biome, most taxa of Bertolonia have a microendemic pattern of distribution and have been 
collected in only one or few localities close to each other (Bacci et al., 2018). Only five 
species could be characterized by having a wide distribution (i.e. species with more than 15 
known populations and an extent of occurrence larger than 70,000.000 km2): Bertolonia 
acuminata, B. maculata, B. margaritacea, B. marmorata and B. mosenii. Most of them occur 
from the “Serra do Mar” range from Santa Catarina to “Serra dos Órgãos” in Rio de Janeiro, 
with B. mosenii also extending into Minas Gerais and Espírito Santo. The exceptions are B. 
maculata and B. marmorata with a wide distribution in northeastern Brazil, from Espírito 
Santo to Pernambuco (Baumgratz, 1990; Silva-Gonçalves et al., 2016; Bacci et al., 2017, 
2018; Flora do Brasil, 2020). Our knowledge regarding the distribution of the genus has 
recently changed because several new species have been described in the last years, moving 
what we understood to be the center of diversity of the genus from the southern to the central 
regions of the Atlantic Forest (Bacci et al., 2018). The clades recovered in our study show a 
strong correlation with the geography (Figures 3, 6). The marmorata clade members usually 
occur in the northern and central region of the Atlantic Forest (Figures 3, 6). Apart from B. 
carmoi, Bertolonia marmorata and B. maculata, all other taxa are known from one or a few 
localities in Bahia. Bertolonia michelangeliana was collected only in Espírito Santo, and it is 
the only taxon recovered in this clade that does not occur in Bahia (Baumgratz, 1990; Bacci et 
al., 2017; Flora do Brasil, 2020). Bertolonia kollmannii occurs in two different states (Minas 
Gerais and Bahia), but these two populations were found close to each other near the border 
between the states (Bacci et al., 2018). All species endemic to the state of Espírito Santo, in 
the central Atlantic Forest (except B. michelangeliana), were recovered in the formosa clade, 
although B. bullata and B. vitoriana, that occur in southern Bahia, were recovered as sister to 
the other species of the clade (Figures 3, 6). The taxa distributed in the southern portion of the 
Atlantic Forest were all recovered in the nymphaeifolia clade (Figures 3, 6). The congruence 
between the lineages recovered by the molecular phylogenetic analysis and the geography is 
apparently common in Melastomataceae. The biggest genus of the family, Miconia (including 
Leandra Raddi), shows similar pattern, and some taxa that have been regarded as widespread 
are actually composed of a series of clades, often not related to each other, and restricted to 
small regions (Goldenberg et al., 2008; Reginato & Michelangeli, 2016). A strong 
geographical concordance to phylogenetics has also been found in the Melastomateae 
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(Michelangeli et al. 2013), Marcetieae (Rocha et al. 2016, 2018) and Cambessedesieae 
(Bochorny et al. in prep.). 
Along the geographic distribution of the taxa across the phylogeny, we can also 
highlight some morphological features and infer about the evolution of the lineages that were 
recovered. We selected some characters that were used to identify species or species groups in 
previous taxonomic studies (Baumgratz, 1990; Bacci et al., 2016b, 2017, 2018; Silva-
Gonçalves et al., 2016) to test if they are congruent with our molecular hypothesis. Some of 
these characters are vegetative and, despite their taxonomic value, they are not necessarily 
homologous. The bullate/foveolate texture of the leaf surface, for example, is a character state 
with several different origins across the tree. The combination of the leaf blades covered only 
with sessile and/or short-stalked glands and the hypanthium also covered with long 
unbranched trichomes is usually found in the marmorata clade (Figure 4). Despite not well 
explored for Bertolonia, probably because of the lack of reproductive material (most 
specimens are collected with old fruits that last for almost a year in the plant), the morphology 
of the flowers was also investigated. The taxa recovered in the marmorata clade usually have 
the petals entirely pink, and cream-colored anthers (Figure 6). Flowers with this color pattern 
usually have the petals apex apiculate and unappendaged anthers with an extrorse pore 
(Figures 5,6). The only exception is B. michelangeliana, which has light-pink or white petals 
with a colored apex and yellow anthers (Figures 5,6). The species in the formosa clade usually 
have flowers with white petals with a colored apex, trichomes covering the adaxial surface of 
the petals apex, yellow anthers with dorsal appendages and introrse or apical pores (Figures 4, 
5, 6). As cited above, B. bullata and B. vitoriana are the only taxa that occur in southern 
Bahia that were recovered outside the marmorata clade. Both species are the only ones in the 
clade with this distribution, and also the only ones with white petals and yellow anthers, a 
pattern that is repeated in B. wurdackiana. The petal apex covered with sessile or short-
stalked glands evolved only once in the group, within the formosa clade (Figure 5), although 
with a regression to glabrous petals in B. formosa and B. wurdackiana. All taxa that belong to 
the nymphaeifolia clade have flowers with white glabrous petals and yellow dorsally 
descending appendanged anthers with introrse pores. The only exceptions are B. mosenii, with 
cream-colored anthers with an extrorse bi-porosed open, and B. margaritacea with yellow 
anthers, a ventral ascending appendage, and an extrorse pore (Figures 4, 5, 6).   
Reproductive biology and pollination have been poorly explored in Bertolonia. 
Ziegler (1925) observed fruits being formed in cultivated plants of B. marmorata (species 
with introrse pore). Assuming that were no pollinators inside the greenhouse, the species was 
classified as self-compatible (Renner, 1989). The morphology of the anthers in 
Melastomataceae usually makes pollen the only reward available, and this only for bees that 
are able to buzz their wing muscles (Brito, 2015). These flowers are detected and 
discriminated by bees based on specific signals such as size, shape, odor and color (Gumbert, 
2000), and consequently may be related to pollination modes. The orientation of the pores 
affects the direction of the pollen release and should influence the likelihood of self-
pollination, since self-pollination among open flowers should likely decrease with an 
increasing angle between the orientation of pore/anther and the stigma (Toräng et al., 2017). 
Unfortunately, the lack of information on breeding systems and pollination prevents us to 
explore the relation between pore orientation and self-compatibility in Bertolonia, like 
suggested by Ziegler (1925) and Renner (1993). 
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Given the strong geographical and morphological patterns found in our well supported 
molecular tree, we can predict the position of the species that were not sampled. All four (B. 
angustifolia, B. grazielae, B. hoehneana and B. organensis) occur in the southern Atlantic 
Forest and have flowers with white petals and yellow anthers (Baumgratz, 1990, Silva-
Gonçalves et al., 2016; Flora do Brasil, 2020). This would suggest that they belong to the 
nymphaeifolia clade. The four unidentified species included in the analysis are probably new, 
and information regarding their distribution and morphology is available in Table 3. Some 
taxonomic questions, mainly regarding intraspecific relationships among some species of 
Bertolonia, are still unresolved and need further investigation. Bertolonia paranaensis had 
been described as a variety of Bertolonia acuminata by Wurdack (1963). In the revision of the 
genus, Baumgratz (1990) elevated the variety to specific rank based on the long (6-12 mm 
long) and vascularized trichomes at the adaxial surface of the leaf blade. Our analysis shows 
that species of B. acuminata collected in the state of Paraná are more closely related to B. 
paranaensis than with specimens of B. acuminata from Rio de Janeiro state (Figure 3), 
signaling that a reassessment of the group is needed. On the other hand, Bertolonia 
santoslimae Brade was described in 1956. The author indicated the similarity between the 
new species and B. sanguinea, but kept it separated based on the leaves with longer petioles, 
pilose nerves on the abaxial surface of the leaf and rounded leaf bases (vs. shorter petioles, 
glabrous nerves on the abaxial surface and cordate leaf bases in B. sanguinea; Baumgratz, 
1990). Of the characters listed by Brade (1956), only the indument of the abaxial surface of 
the leaf blade has taxonomic value, although by itself it is not strong enough to maintain B. 
santoslimae as a separate species (Baumgratz, 1990). Our analysis shows some uncertainty on 
the relationship between both, since Bertolonia sanguinea var. sanguinea is sister to a group 
with Bertolonia sanguinea var. santoslimae, B. nymphaeifolia and B. valenteana (Figure 3). 
The evolutionary intraspecific relationships among Bertolonia species remain unknown and 
more appropriate inferences based on populations need to be performed before making any 
taxonomic decisions. In summary, we present a well-resolved phylogeny of Bertolonia, 
corroborating the monophyly of the genus. Besides the molecular evidence, we could easily 
find geographic and morphological patterns within the genus. With our initial elucidation of 
some evolutionary questions within Bertolonia, we can use the genus as a good model to 
understand biogeographic patterns and processes in the Atlantic Forest.  
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Table 1. Details of each partition and the concatenated data sets. PIS: parsimonious 
informative site RI: retention index. 
 
 
Table 2. Discrete characters selected for ancestral reconstruction analyses. 
DNA 
regions Terminals Taxa 
Aligned 






ADH 32 32 1002 466 (46.5 %) 278 (27.7 %) 0.78 0.1044 17 
atpF 28 28 969 247 (25.5 %) 72 (7.4 %) 0.84 0.0467 22.3 
ETS 39 39 673 352 (52.3 %) 224 (33.3 %) 0.75 0.1225 10.9 
ITS 39 39 1027 368 (35.8 %) 162 (15.8 %) 0.69 0.0634 15 
ndhF 12 12 1018 124 (12.2 %) 46 (4.5 %) 0.93 0.0324 8 
PCRF1 35 35 844 344 (40.8 %) 173 (20.5 %) 0.76 0.0705 11.9 
psbK 41 41 512 136 (26.6 %) 57 (11.1 %) 0.8 0.0351 16.6 
rbcL 14 14 1476 72 (4.9 %) 19 (1.3 %) 0.76 0.0113 13.4 
rpl16 15 15 1044 175 (16.8 %) 65 (6.2 %) 0.84 0.0404 11.9 
trnS 36 36 1155 308 (26.7 %) 131 (11.3 %) 0.72 0.0446 29.3 




%) 0.72 0.0772 47.1 
Character Character state 
1 Leaf base: cordate (0); not cordate (1) 
2 Leaf surface: flat (0); bullate/foveolate (1) 
3 Leaf indument: unbranched trichomes (0); only sessile/short-stalked glands (1) 
4 
Hypanthium indumentum: sessile/short-stalked glands (0); also unbranched trichomes (1); dorsal 
ascending appendage (2) 
5 Pore orientation: introrse/apical (0); extrorse (1) 
6 Anthers connectives: dorsal descending appendage (0); unnapendaged (1) 
7 Trichomes on the petals apex: absent (0); present (1) 
8 Petals apex: acute (0); apendiculated (1) 
9 Petals color: white (0); white/pinkish/violet (1); pink (2) 












Figure 1. A. Localities of the field expeditions. B. Diversity map of Bertolonia.  
Figure 2. Representatives of Bertolonia. A. Specimens of B. leuzeana. B. Specimens of B. 
foveolata. C. Specimen of B. ruschiana. D. Specimen of B. formosa. E. Inforescence of B. 
carmoi. F. Inflorescence and infructescence of Bertolonia sp. 4. G. Inflorescences of B. 
reginatoi. H. Inflorescence of B. formosa. I. Flower of B. mosenii. J. Flower of B. formosa. K. 
Flower of Bertolonia sp. 4. L. Flower of B. michelangeliana. M. Young fruits of B. formosa. 
N. Young fruits of B. valenteana. O. Old fruits of Bertolonia sp. 2. Photo I by Lucas Katsumi. 
Figure 3. A. Bayesian concatenated tree, posterior probabilities (pp) values following the 
legend, highlighted the informal names given to each clade recovered. The numbers indicate 
the three major clades recovered in the analysis: 1. “marmorata”; 2. “formosa”; 3. 
“nymphaeifolia”. B. Treespace showing gene and species trees. 
Figure 4. Ancestral character reconstructions. A. Leaf surface. B. Leaf blade base. C. Leaf 
blade indument. D. Hypanthium indument. 
Figure 5. Ancestral character reconstructions. A. Petal apex. B. Petal indument. C. Anther 
connective appendages. D. Anther’s pore orientation.  
Figure 6. Ancestral character reconstructions. A. Petals color. B. Anther color. C. Map with 
species occurrences, color coded according the petal color recovered in the analysis. 
Figure 7. Ancestral character reconstructions. A. Filament length. B. Anther length. C. Petal 
length. D. Petal width. Terminals colored according to the color of the anther (A and B) and 
petals (C and D).  
Species Distribution Petals Stamens 
Bertolonia sp. 1  Bahia, municipality of Itacaré Entirely pink Cream 
Bertolonia sp. 2  
Bahia, municipality of Barro Preto, "RPPN 
Serra das Lontras" Entirely pink Cream 
Bertolonia sp. 3  
Espírito Santo, municipality of Serra, "Estação 
Biológica Mestre Álvaro" 
White with a 
pinkish apex Yellow 


















































Appendix 1. Forward and reverse primers for each sequence. For ITS, ndhF and rbcL we 
present also the internal primers used. 
Primer Sequence 
ADH 5' TGG CAA GCA CYG CTG GTC AGG 3' 
5' GAG ATG CCG CAG CTS AGG A 3' 
atpF-atpH 5'ACT CGC ACA CAC TCC CTT TCC 3' 
5' ATT CAG GAC CTT ATA CTT GCT CC 3' 
ETS 5' ACG TGT CGC GTC TAG CAG GCT 3' 
5' AGA CAA GCA TAT GAC TAC TGG CAG G 3' 
ITS 1 5' CCT TAT CAT TTA GAG GAA GGA G 3' 
5' ATT GAT GGT TCG CGG GAT TCT GC 3' 
ITS 2 5' GCA TCG ATG AAG AAC GCA GC 3' 
5' CTT TTC CTC CGC TTA TTG ATA TG 3' 
ndhF 1 5' GTC TCA ATT GGG TTA TAT GAT G 3' 
5' GCA TAG TAT TGT CCG ATT CAT RAG 3' 
ndhF 2 5' CCT YAT GAA TCG GAC AATT ACT ATG C 3' 
5' CGA TTA TAT GAC CAA TCA TAT T 3' 
PCRF1 5' RCT CAA GTT CGA GAG TGG AGT 3' 
5' YAG CTT TGA CCG ATC CRA GT 3' 
psbK-psbL 5' TTA GCC TTT GTT TGG CAA G 3' 
5' AGA GTT TGA GAG TAA GCA T 3' 
rbcL 1 5' ATG TCA CCA CAA ACA GAA AC 3' 
5' TCG CAT GTA GCA GTA GC 3' 
rbcL 2 5' AAA CGA TCA CTC CAA CGC A 3' 
5' TCA CAA GCA GCT AGT TCA GGA CT 3' 
rpl16 5' GCT ATG CTT AGT GTG YGA CTC GTT G 3' 
5' CTA TGT TGT TTA CGG AAT CTG GTT C 3' 
trnS-trnG 5' GAA CGA ATC ACA CTT TTA CCA C 3' 





Appendix 2. List of taxa and voucher specimens used in this study. *sequences generated here 
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Terminal Voucher Number ADH atpF ETS ITS ndhF PCRF1 psbK 
Bertolonia acuminata Lozano, E.D. 2941 MK296543* - MK296602* MK258149* - MK296628* MK296661* 
Bertolonia acuminata Bacci, L.F. 171 MK296544* MK296574* MK296603* MK258150* - MK296629* MK296662* 
Bertolonia alternifolia Bacci, L.F. 375 MK296545* MK296575* MH722270 MH708155 MH729204 MK296630* MK296663* 
Bertolonia 
angustipetala Bacci, L.F. 267  MK296576* MK296604* MK258151* - MK296631* MK296664* 
Bertolonia bullata Bacci, L.F. 379 MK296546* MK296577* MH722271 MH708154 MH729205 MK296632* MK296665* 
Bertolonia carmoi Bacci, L.F. 279  - MK296605* MK258152* - MK296633* MK296666* 
Bertolonia cuspidata Bacci, L.F. 232  - MK296606* - - MK296634* MK296667* 
Bertolonia 
duasbocaensis Goldenberg, R. 1249 MK296547* MK296578* MK296607* MK258153* - MK296635* MK296668* 
Bertolonia formosa Bacci, L.F. 328 MK296548* MK296579* MH722272 MH708160 MH729206 MK296636* MK296669* 
Bertolonia foveolata Bacci, L.F. 329 MK296549* MK296580* MK296608* MK258154* - MK296637* MK296670* 
Bertolonia hirsutissima Bacci, L.F. 273 MK296550* - MK296609* MK258155* - MK296638* MK296671* 
Bertolonia kollmannii Kollmann, L.J. 13002 MK296551* MK296581* MK296610* MK258156* - MK296639* MK296672* 
Bertolonia leuzeana Bacci, L.F. 187 MK296552* MK296582* MH722273 MH708158  MH729223 MK296640* MK296673* 
Bertolonia linearifolia Goldenberg, R. 2045  - MK296611* - - - MK296674* 
Bertolonia macrocalyx Fraga, C.N. 2049 MK296553* MK296583* MK296612* MK258157* - - MK296675* 
Bertolonia maculata -  - - - - AF215550 - - 
Bertolonia 
margaritacea Cadorin, T.J. 532 MK296554* - MH722274 MH708159 JQ899130 
MK296641* 
MK296676* 
Bertolonia marmorata -  - - - - AM235409 - - 
Bertolonia 
michelangeliana Bacci, L.F. 381 MK296555* MK296584* MK296613* MK258158* - MK296642* MK296677* 
Bertolonia mosenii Goldenberg, R. 804 MK296556* MK296585* MH722275 MH708156 JF831973 MK296643* MK296678* 
Bertolonia mosenii Bacci, L.F. 228 MK296557* MK296586* MK296614* MK258159* - MK296644* MK296679* 
Bertolonia 
nymphaeifolia Bacci, L.F. 215  - MH722276 MH714499 - MK296645* MK296680* 
Bertolonia paranaensis Goldenberg, R. 2225 MK296558* - MH722277 MH708157 MH729208 MK296646* MK296681* 
Bertolonia reginatoi Bacci, L.F. 278 MK296559* MK296587* MK296615* MK258160* - MK296647* MK296682* 
Bertolonia ruschiana Bacci, L.F. 317 MK296560* MK296588* MK296616* MK258161* - MK296648* MK296683* 
Bertolonia sanguinea Bacci, L.F. 172 MK296561* - MK296617* - - - MK296684* 
Bertolonia sanguineaSL Bacci, L.F. 374 MK296562* MK296589* MK296618* MK258162* - MK296649* MK296685* 
Bertolonia sp. 1 Bacci, L.F. 380  MK296590* MK296619* MK258164* - MK296650* MK296686* 
Bertolonia sp. 2 Bacci, L.F. 160  - MK296621* MK258166* - - MK296687* 
Bertolonia sp. 3 Bacci, L.F. 191 MK296563* MK296591* - MK258163* - MK296652* MK296688* 
Bertolonia sp. 4 Goldenberg, R. 2255 MK296564* - MK296620* MK258165* - MK296651* MK296689* 
Bertolonia valenteana Bacci, L.F. 366 MK296565* MK296592* MK296622* MK258167* - MK296653* MK296690* 
Bertolonia vitoriana Bacci, L.F. 208 - MK296593* MK296623* MK258168* - MK296654* MK296691* 
Bertolonia wurdackiana Freitas, I. 143 MK296566* MK296594* MK296624* MK258169* - MK296655* MK296692* 
Boyania colombiana Daly, D. 14243 MK296567* MK296595* MK296625* - - - MK296693* 
Eriocnema fulva Almeda, F. 8416 MK296568* - KF820735 EF418811 AY553781 MK296656* MK296694* 
Graffenrieda gracilis Goldenberg, R. 935  MK296596* 
KF820740 KF821478  - - MK296695* 
Macrocentrum 





F.A. 758 MK296570* MK296598* KF821020 KF821600 EU056026 MK296658* MK296697* 
Monolena primuliflora   MK296571* MK296599* MK296626* - AF215552 MK296659* MK296698* 
Physeterostemon 
fiaschii Amorim, A.M. 4818 MK296572* - KF821337 KF821756 EU711379 MK296660* MK296699* 
Triolena amazonica   
MK296573* MK296600* - - - - MK296700* 
Triolena spicata   - MK296601* MK296627* KY782508 - - MK296701* 
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Appendix 3. Table with discrete characters and the states of each species. Leaf surf. = Leaf surface; Leaf simp. 
trich. = Leaf surface covered with simple trichomes; cord. leaf. basis = cordate leaf basis; hyp. simp. trich. = 
hypanthium covered with simple trichomes; Pet. ap. = Petals apiculated; Glab. Pet = Glabrous petals; Dors. 
App. = Stamen dorsally appendaged; Intr. Pore = anther with an introrse pore; Pet. Col. = Petals colors; Anther 



























Boyania_colombiana_T3246 0 1 1 1 0 1 0 1 1 1 
Eriocnema_fulva_T3296 0 1 1 1 0 1 0 1 0 1 
Graffenrieda_gracilis_T975 0 1 0 0 0 1 1 1 0 1 
Miconia_dodecandra_T2335 0 0 0 0 0 1 1 1 0 1 
Macrocentrum_droseroides_T805 0 1 0 1 1 1 1 1 1 1 
Monolena_primuliflora_T2332 0 1 1 0 0 1 0 1 1 1 
Physeterostemon_fiaschii_T319 0 1 0 1 0 1 0 1 0 1 
Triolena_amazonica_T1162 0 0 0 1 0 1 0 1 0 1 
Triolena_spicata_T3258 0 0 0 1 0 1 0 1 0 1 
Bertolonia_acuminataPR_T3189 0 1 0 1 0 1 1 1 0 1 
Bertolonia_acuminataRJ_T3172 0 1 0 1 0 1 1 1 0 1 
Bertolonia_alternifolia_T3161 0 1 1 1 1 1 0 0 2 0 
Bertolonia_angustipetala_T3168 0 0 0 1 1 1 0 1 2 0 
Bertolonia_bullata_T3160 1 0 1 0 0 1 1 1 0 1 
Bertolonia_carmoi_T3169 0 1 1 1 1 1 1 1 2 0 
Bertolonia_cordifolia_T3175 0 1 1 1 1 1 0 0 2 0 
Bertolonia_cuspidata_T3181 0 0 1 1 1 1 0 1 2 0 
Bertolonia_duasbocaensis_T3212 0 0 1 0 1 0 1 1 1 1 
Bertolonia_formosa_T3166 0 0 1 1 1 1 1 1 1 1 
Bertolonia_foveolata_T3165 1 1 1 1 0 1 1 1 1 1 
Bertolonia_hirsutissima_T3183 1 1 1 0 1 1 0 0 2 0 
Bertolonia_kollmannii_T3188 1 1 1 1 0 1 1 0 2 0 
Bertolonia_leuzeana_T3174 0 0 0 0 0 1 1 1 0 1 
Bertolonia_lontras_T3185 0 0 0 1 1 1 1 0 2 0 
Bertolonia_linearifolia_T3187 0 1 0 1 1 1 1 0 2 0 
Bertolonia_macrocalyx_T3215 0 0 1 1 1 0 1 1 1 1 
Bertolonia_maculata 0 1 1 1 1 1 0 1 2 0 
Bertolonia_margaritacea_T1730 0 0 1 1 0 1 2 0 0 1 
Bertolonia_marmorata 0 1 1 1 1 1 1 1 2 0 
Bertolonia_mestrealvaro_T3314 0 0 1 1 0 0 1 1 1 1 
Bertolonia_michelangeliana_T3216 0 1 1 1 1 1 0 0 1 0 
Bertolonia_moseniiPR_T398 0 0 1 0 0 1 1 0 0 0 
Bertolonia_moseniiSP_T3180 0 0 1 0 0 1 1 0 0 0 
Bertolonia_nymphaeifolia_T3179 0 0 1 0 0 1 1 1 0 1 
Bertolonia_cf_ovata_T3171 0 1 1 1 1 1 0 0 2 0 
Bertolonia_paranaensis_T3262 0 1 0 0 0 1 1 1 0 1 
Bertolonia_ciliataW_T3184 0 1 1 1 1 1 0 0 2 0 
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Bertolonia_ruschiana_T3167 0 0 1 0 0 0 1 1 1 1 
Bertolonia_sanguinea_T3173 0 0 1 0 0 1 1 1 0 1 
Bertolonia_sanguineaSL_T3162 0 1 1 0 0 1 1 1 0 1 
Bertolonia_valenteana_T3163 0 0 0 0 0 1 1 1 0 1 
Bertolonia_vitoriana_T3177 0 0 0 0 0 1 1 1 0 1 
Bertolonia_wurdackiana_T3186 1 0 0 0 0 1 1 1 0 1 
  
Appendix 4. Table with continuous characters and states for each species. Fil.L. = Filament 
length; Ant.L. = Anther length; Pet.H. = Petals height; Pet.W. = Petals width. All values 
presented in millimeters (mm). 
Species Fil.L. Ant.L. Pet.H. Pet.W. 
Bertolonia_acuminataPR_T3189 2.9 2 8 4.7 
Bertolonia_acuminataRJ_T3172 2.9 2 8 4.7 
Bertolonia_alternifolia_T3161 6.4 5.9 15.8 12.1 
Bertolonia_angustipetala_T3168 3.7 4 5.4 1.1 
Bertolonia_bullata_T3160 4.5 3.6 12.9 7.2 
Bertolonia_carmoi_T3169 4.3 3.7 8.5 2.9 
Bertolonia_cuspidata_T3181 3.4 3 7 3.2 
Bertolonia_duasbocaensis_T3212 3.4 2.9 5.1 2.4 
Bertolonia_formosa_T3166 5 3.9 8.9 8.2 
Bertolonia_foveolata_T3165 3.1 2.8 6.5 2.6 
Bertolonia_hirsutissima_T3183 4.1 3.2 10.3 3.7 
Bertolonia_kollmannii_T3188 2.6 2.5 10.1 7.8 
Bertolonia_leuzeana_T3174 2.2 2.8 6.2 5.5 
Bertolonia_linearifolia_T3187 2.4 3.2 5.3 2.3 
Bertolonia_macrocalyx_T3215 3.5 2.8 7 3.2 
Bertolonia_maculata 3.9 3.35 8.5 4.3 
Bertolonia_margaritacea_T1730 3 2.5 11 4.5 
Bertolonia_marmorata 2.8 2.15 7.25 3.25 
Bertolonia_mestrealvaro_T3314 3 2.7 7.1 7.5 
Bertolonia_michelangeliana_T3216 7.1 6 9 5.4 
Bertolonia_moseniiPR_T398 4.7 2.4 8.5 4.7 
Bertolonia_moseniiSP_T3180 4.7 2.4 8.5 4.7 
Bertolonia_nymphaeifolia_T3179 5.07 4.6 8.4 6.7 
Bertolonia_paranaensis_T3262 3 2.2 12.3 6.8 
Bertolonia_ciliataW_T3184 2.5 2.9 7 3.2 
Bertolonia_ruschiana_T3167 3 2.7 7.1 7.5 
Bertolonia_sanguinea_T3173 8.5 9.4 15.4 9.3 
Bertolonia_sanguineaSL_T3162 8.5 9.4 15.4 9.3 
Bertolonia_valenteana_T3163 2 1.9 6.3 3.8 
Bertolonia_vitoriana_T3177 3.8 2.7 5.5 4 
Bertolonia_wurdackiana_T3186 3.6 2.5 8.3 3.9 
Bertolonia_lontras_T3185 4 3.5 8.25 3 
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The recently recircumscribed tribe Bertolonieae is composed only of Bertolonia and is 
endemic to the Atlantic Forest (AF). The genus has 33 accepted taxa, and the plants are small 
understory herbs with obtriquetrous fruits and seeds dispersed by rain. The discovery of new 
species, the distribution of Bertolonia in lowland areas along with the restricted dispersal 
mechanisms and consequently the usually microendemic distribution pattern of the species 
make the group a good model to understand biogeographic processes and patterns in the 
Atlantic Forest. Being monophyletic, endemic and widespread in the biome, and relatively 
old, the genus could capture major historical events, such as the north/south division of the 
biome. Here we test whether the evolutionary history of Bertolonia corroborates some of 
these scenarios and provide a timeframe for past events in the history of the AF. 
Location 
Atlantic Forest in eastern Brazil 
Taxon 
Bertolonia (Melastomataceae), an herbaceous genus endemic of the Atlantic Forest.  
Methods 
We estimated the age of the diversification events, gathered the climatic envelopes of species 
and clades, generated bioregions for the Atlantic Forest, reconstructed the ancestral areas, and 
tested the general mode of speciation of the genus. 
Results 
The first challenge was to define subdivisions of the Atlantic Forest based on the distribution 
of the genus. Our analysis subdivided the biome into five subareas, three of them in the 
northern and two in southern AF. We also recovered a deep north/south divergence for the 
Atlantic Forest in the Oligocene followed by subsequent local radiations in both regions and a 
southeastern/southern division in the Miocene. Posterior diversification happened mostly 
from middle Eocene to Pleistocene/Pliocene with several migration events, mostly between 
neighboring areas. Geographic and evolutionary cohesion in Bertolonia also indicated a niche 
conservatism for its species. We corroborated this assumption demonstrating that closely 
related lineages tend to occur in habitats with similar climatic conditions, mainly related with 
temperature (resistance to low temperatures and seasonality). 
Main conclusions 
Our analyses on Bertolonia effectively captured relatively old (north/south division on 
Oligocene and south/southeastern split in the Miocene) and recent (climatic fluctuations and 
forest fragmentation in the Quaternary) major historical events of the Atlantic Forest. The 
recent events of radiation occurred mainly on a regional basis and the recovered subclades 
shown certain climatic niche conservatism. The lack of basic knowledge regarding ecology 
and reproductive biology is still a barrier for further investigation on the evolution of 
Bertolonia and how it can be used to access the evolution of the Atlantic Forest. 






The Atlantic Forest (AF) was one of the largest rainforests in the Americas (Ribeiro et 
al. 2009) and originally occupied approximately 1.5 million km2  extending along the 
Brazilian coast and far inland in some areas of southeastern Brazil, eastern Paraguay and 
Argentina (Fiaschi and Pirani, 2009). The biome is characterized by strong seasonality and 
sharp environmental gradient due to its complex topography (IBGE, 2012). The unique 
biodiversity and high endemism of the biome contrasting with the several losses of its original 
vegetation (less than 7% remains), led Myers et al. (2000) to consider the AF a hotspot of 
biodiversity. The origin of rainforests in South America has been suggested to be during the 
transition of Mesozoic and Cenozoic (65 Mya), with high diversification rates in the Eocene 
coinciding with changes on the global temperature (50-55 Mya, Fiaschi, Pirani, Heiden and 
Antonelli, 2016). South America was characterized in this period by extensive tropical 
vegetation reaching areas in Patagonia (Fiaschi et al., 2016). Subsequent fragmentations of 
these extensive rainforests, due to climate cooling of middle Eocene and part of Oligocene, 
led to a restriction of tropical lineages on latitudes close to the Equator (Fiaschi and Pirani, 
2009; Fiaschi et al., 2016). The tropical forests of eastern Brazil and Amazonia were then 
physically separated by the emergence of the northeast-southwest diagonal swath of open or 
dry formations (Fiaschi and Pirani 2009, Prado, 2000, Prado and Gibbs, 1993; Silva, Sousa 
and Castelletti, 2004;) originated by the gradual uplifting of the Andean mountain range 
(between 15-5 Mya; Fiaschi et al., 2016). Several centers of endemism based on different 
groups have been proposed for the AF (Bacci, Amorim, Michelangeli and Goldenberg, 2018, 
Ferro and Melo, 2011, Leitman, Amorim, Sansevero and Forzza, 2015, Martinelli, Vieira, 
Gonzalez, Leitman, Piratininga, Costa and Forzza, 2008, Menini Neto, Furtado, Zappi, 
Oliveira-Filho and Forzza, 2015, Ribeiro, Metzger, Martensen, Ponzoni and Hirota, 2009, 
Silva and Casteleti 2005, Stehmann, Forzza, Salino, Sobral, Costa and Kamino, 2009, 
Vasconcelos, Prado, Silva and Haddad, 2014, Werneck, Sobral, Rocha, Landau and 
Stehmann, 2011) and the number of endemic areas varies according to the nature of the 
respective organism studied. Regardless of the organisms and methodology used, recent 
studies agree that there is an historical separation between the northern and southern regions 
of the AF with limits coincident with the Rio Doce Valley (northern Espírito Santo state in 
Brazil; Carnaval and Moritz, 2008; Carnaval, Waltari, Rodrigues, Rosauer, VanDerWal, 
Damasceno, Prates, Strangas, Spanos, Rivera, Pie, Firkowski, Bornchein, Ribeiro and Moritz, 
2014; Saiter, Brown, Thomas, Oliveira-Filho, 2016). Instead of a riverine basis, this 
south/north separation seems to be explained by climatic variables. Carnaval et al. (2014) 
identified two broadly different climatic regimes, through an ordination-based analysis: 1) one 
occupied by the lowland and mid-elevation forests of the north (above 20° S) and 2) the 
second occupied by generally cooler and higher elevation forests of southern and southeastern 
Brazil.  
In the past decade, historical biogeography has heavily relied on discrete 
biogeographical models to infer events of dispersions and vicariance along lineages of 
interest. Such analyses are based on areas delimited a priori, and if these areas are well 
defined (usually based on geological features or habitat data) the models should be more 
powerful when compared to continuous models in reconstructing biogeographic patterns over 
long-time scales (Ronquist and Sanmartín, 2011). Since different taxa exhibit different 
patterns of diversity, distribution, and evolutionary history, for example the microendemic 
pattern of distribution found in some clades of Bertolonia, there is no set of universal 
bioregions for all circumstances (Edler, Guedes, Zizka, Rosvall and Antonelli, 2017). The AF 
is usually considered a single area or with few sub-divisions (Morrone, 2014), which may not 
be desirable for historical reconstructions. One alternative is to build a biogeographical area 
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scheme for the taxa under analysis. Despite dealing with particular problems (i.e. biased 
taxonomic sampling), the bioregionalization based on species distribution data has been 
shown to outperform even high-resolution remote sensing techniques build on structural 
differences in vegetation (Särkinen, Iganci, Linhares-Palomino, Simon and Prado, 2011). One 
of the widely used methods for biogeographical areas identification is species turnover 
measures with cluster analyses. Recently, it has been suggested that those methods can miss 
the complexity of distributional data that are relevant for bioregion detection (see details in 
Vilhena and Antonelli, 2015). To minimize these problems, Vilhena and Antonelli (2015) 
presented a data-driven approach that uses associational networks and extract more 
community level information from species occurrence data. This more sensitive approach can 
help to better biologically infer the models specially for species with a microendemic 
distribution pattern as in Bertolonia. Such delimitation of bioregions may be used in ancestral 
reconstruction analyses aimed to infer biogeographical processes (dispersal, vicariance, 
speciation and extinction; Vilhena and Antonelli, 2015). Plants usually provide good 
examples for studying speciation as they are mostly sessile; nevertheless, they vary in mating 
system, ploidy level, mode of dispersal, and life history and could be used to understand the 
contribution of various ecological and evolutionary factors to speciation (Rieseberg and 
Willis, 2007). For a long time, speciation without geographical segregation was considered 
impossible (Fitzpatrick and Turelli, 2006; Mayr, 1959), however, mathematical models and 
case studies have changed that view and several studies show that parapatric and sympatric 
speciation may be common (Fitzpatrick and Turelli, 2006). 
Some groups of plants have a tight relationship with the AF and one group can help 
understand the evolution of the other and vice versa (Joly, Metzger and Tabarelli, 2014). 
Within Myrtales, large molecular phylogenetic studies have suggested lineages with major 
radiations in the AF, e.g. Myrtaceae: Eugenia L. (Mazine, Souza, Sobral, Forest and Lucas, 
2014) and Myrcia s.l. (Lucas, Matsumoto, Harris, Lughadha, Bernardini and Chase, 2011). In 
Melastomataceae, at least three major radiations in Miconieae (the largest tribe in the family) 
are nearly restricted to eastern Brazil (Goldenberg, Penneys, Almeda, Judd and Michelangeli, 
2008, Michelangeli, Judd, Penneys, Skean Jr., Bécquer-Granados, Goldenberg and Martin, 
2008), two of them within Miconia Ruiz & Pav. (totaling ca. 115 spp.; Caddah 2013, 
Goldenberg, Reginato and Michelangeli 2018) and one in Leandra s.str. (ca. 200 spp.; Martin, 
Little, Goldenberg and Michelangeli 2008; Reginato and Michelangeli, 2016). Apart from 
Miconieae, there are also the Huberia clade in Cambessedesieae (almost endemic of the 
Atlantic Forest with 34 spp.; Bochorny pers. comm.), Pleroma D. Don (Michelangeli et al. 
2013), Chaetogastra DC. (Meyer 2016), and Bertolonieae. The recent re-circumscribed 
Bertolonieae (see Bacci, Michelangeli and Goldenberg, in press for details) used to be known 
as a neotropical tribe with more than 100 species and 11 genera (Renner, 1993). Recent 
molecular analyses showed that the tribe in its broad sense was not monophyletic, and they 
recovered several different lineages with divergent origins. Currently, Bertolonieae is 
composed only of Bertolonia and is endemic of the Brazilian Atlantic Forest, highlighting the 
strong relationship between these plants and the biome. The genus has 33 accepted taxa, 
ranging from south to northern Atlantic Forest (Bacci et al., 2018). The plants are usually 
herbs with dry and scorpioid inflorescences, obtriquetrous or bertolonidium-type fruits 
(Baumgratz, 1983-1985, Baumgratz, 1990) with seeds dispersed by rain , although some 
species can also propagate via vegetative growth (Pizo and Morellato, 2002). They inhabit 
moist, hilly and shaded areas across almost the entire extent of the biome, although most 
species have a microendemic distribution pattern (Bacci et al., 2018). Despite the lack of 
studies on reproductive and pollination biology of Bertolonia, the small flowers with poricidal 
anthers where the pollen grains are the only reward available (Baumgratz, 1990) suggest that 
the species in the genus are probably pollinated by bees; the pollination system related to the 
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poricidal anthers is generally called “buzz pollination”, which is strongly associated to the 
evolutionary history of Melastomataceae (Renner 1989, Brito, 2015). 
Our knowledge on the taxonomic diversity of Bertolonia has been significantly 
changed in the last few years (Bacci, Amorim, Goldenberg, 2016a, Bacci, Amorim, 
Michelangeli and Goldenberg 2016b, Bacci, Amorim and Goldenberg, 2017, 2018; 
Baumgratz, Amorim and Jardim, 2011; Silva-Gonçalves, Baumgratz and Nunes-Freitas, 
2016). Several species were described from the central region of the Atlantic Forest, shifting 
what have been understood as the genus diversity center northwards (Bacci et al., 2018). The 
discovery of these species, the current distribution of Bertolonia in lowland areas along with 
the restricted dispersal mechanisms and the usually microendemic distribution pattern of the 
species make the group a good model to understand biogeographic processes and patterns in 
the Atlantic Forest. The genus is endemic and widespread in the biome, and being relatively 
old, it could capture major historical events, such as the north/south division of the Atlantic 
Forest. Here we test whether speciation and diversification in the genus Bertolonia 
corroborates some of these scenarios, and we provide a timeframe of the events. We also 
provide discrete biogeographical units (bioregions) for Bertolonia and reconstruct the 
biogeographical history of the genus along these areas aiming to contribute to the knowledge 
on the evolution of the Atlantic Forest. Additionally, the general model of geographical 
speciation (allopatric vs. sympatric) is estimated for the group and we also tested if the 
climatic niche is conserved along the Bertolonia lineages and whether they are associated 
with biogeophical events along the history of the group.  
Methods 
Phylogenetic hypothesis and Molecular Clock 
The calibrated chronogram for Bertolonia was generated in two phases. First, we used 
the molecular data set presented by Bacci et al. (in press), first chapter of this thesis, to infer a 
calibrated chronogram for Melastomataceae. We offset the minimum ages of four nodes 
across the phylogeny using the combination of fossils and secondary calibration (Table 1). All 
fossils priors were positioned under a lognormal distribution with a mean of 1.5 and a 
standard deviation of 1, allowing the possibility that these nodes are considerably older than 
the fossils themselves (Berger, Kriebel, Spalink and Sytsma, 2016). Secondary priors were 
placed under a normal distribution (see details in Table 1). Two fossil records were used in 
this study, both inside Melastomataceae. The first one is the leaf fossil used to offset the most 
recent common ancestral (MRCA) of the family (except the tribe Kibessieae). The fossil 
shows the family’s unusual venation pattern, character not observed in extant Kibessieae. The 
second is a seed fossil used as a Melastomateae and Rhexieae crown prior (Berger et al., 
2016, Clausing and Renner, 2001, Renner, Clausing and Meyer, 2001, Rutschmann, 
Ericksson, Salim and Conti, 2007, Sytsma, Litt, Zjhra, Pires, Nepokroeff, Conti, Walker and 
Wilson, 2004, Wehr and Hopkins, 1994). The placement of the seed fossil is based on 
morphological characters, as current species of Rhexieae have cochleate seeds with a round 
operculum and tuberculate testa composed with more than one cell, whereas all other 
Melastomataceae have straight or cuneate seeds that lack operculi and differ in ornamentation 
(Renner, Clausing and Meyer, 2001). 
We then estimated the divergence time generated for Bertolonia and Trioleneae, 
calibrating the second tree presented by Bacci et al. (in prep.), third chapter of this thesis 
(secondary calibration; Table 1). Both analyses were performed with the software BEAST 
v2.5.0 (Bouckaert, Heled, Kühnert, Vaughan, Wu, Xie, Suchard, Rambaut and Drummond, 
2014), through the CIPRES Science Gateway (Miller, Pfeiffer and Schwartz, 2010) with 
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similar priors. The molecular clock prior was set to the lognormal uncorrelated (number of 
discrete rates as -1 and clock rate as 1), the tree prior was set to the Yule process, and the 
partitions were set accordingly. We ran three independent analyses of 100 million generations 
each, sampling every 5,000 generations. Convergence was assessed in Tracer v.1.5 (Rambaut, 
Drummond, Xie, Baele and Suchard, 2018) and runs were considered satisfactory with ESS 
values greater than 200. The stable posterior distributions of the independent runs were 
combined using LogCombiner v.1.7.5 and summarized using TreeAnnotator v.1.7.5 
(Bouckaert et al. 2014).  
Distributional data 
We constructed a database of Bertolonia herbarium specimens based on our own 
collections and online data available in the speciesLink (http://splink.cria.org.br/) and GBIF 
(http://data.gbif.org) data portals. We only considered specimens identified or reviewed by 
specialists and with reliable geographical coordinates; distributional outliers and specimens 
with coordinates that matched the centroid of the municipality were not used. Our final 
database contained 861 occurrence points for all species, with a median of 10 points per 
species. 
Climatic data and climatic regimes 
All 19 bioclimatic layers of the WorldClim data set (Hijmans, Cameron, Parra, Jones 
and Jarvis, 2005) were extracted for each occurrence point. We then calculated the median for 
each species and performed a principal component analysis to convert a set of correlated 
variables (in this case the 19 layers) into a set of values of uncorrelated variables. Using the 
first three principal components of the climatic PCA and previously generated phylogenetic 
hypothesis for Bertolonia, we tested how conserved is the climatic niche in the genus. We 
used the lasso-based method l1ou (Khabbazian, Kriebel, Rohe and Ané, 2016; R package 
l1ou) to detect possible climatic regime shifts within Bertolonia. This method selects the 
number of shifts in phenotypic optima and their convergence under Ornstein–Uhlenbeck (OU) 
model on a set of phelogenetic trees (Khabbazian et al., 2016). Both extraction of climatic 
values and the implementation of the l1ou method were implemented through the software R 
(R Development Core Team, 2008), using functions from several packages, such as ape 
(Paradis and Schliep, 2018), phytools (Revell, 2012), raster (Hijmans, 2018), maptools 
(Bivand and Lewin-Koh, 2017), rgeos (Bivand and Rundel, 2017) and phyloch (Heibl, 2008 
onwards; scripts used available upon request). 
Biogeographical areas 
Distributional ranges of the 31 species and two varieties of Bertolonia were calculated 
in order to build a diversity map of the genus. Species distribution models were limited to 
species with more than three different occurrence points. For the species with one or two 
unique occurrence records, we applied a 10 km buffer to point localities instead of individual 
points (Reginato, 2014). The distribution models were generated by Maxent 3.3.3. (Phillips 
and Dudik, 2008), through the R package dismo (Hijmans, Phillips, Leathwick and Elith, 
2017), based on the 19 current climatic conditions, layers available on the WorldClim 
(Hijmans et al., 2005). The models were trained based on presence-only records (75% training 
and 25% testing) and evaluated by the area under the curve (AUC) of the receiver operating 
characteristic (ROC) plot generated by Maxent (Reginato, 2014). The threshold for the 
presence/absence maps were stablished according to AUC values, fixed in 1 for good models 
(AUC equal or greater than 0.96). To limit geographical overprediction of species distribution 
models we generated buffers of 10 km around the occurrence points (avoiding the 
pseudoabsences of being generated in a possible real presence of the species) and restricting 
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the spatial cover of these background points in a 100 km buffer, excluding suitable habitat 
located far outside the observed range (Reginato, 2014). 
The diversity map was built using the polygons representing the range of each species, 
which were transformed into binary rasters and then stacked into a single raster file. The 
raster was cropped to include only eastern Brazil (Reginato, 2014). Posteriorly we used this 
information as an input to the web-based method, interactive mapping tool Infomap 
Bioregions (available on http://bioregions.mapequation.org/; Edler et al., 2017). This method 
identifies taxon-specific bioregions from species distribution data. The parameters used to 
delimit the areas were, max cell size = 4; min cell = 2; Max cell capacity = 100; Min cell 
capacity = 1 (Figure 1). For summary of the methodology and details on the Infomap 
Bioregions tool, see Figure 1 and Edler et al., 2017, respectively. All processes were run in R, 
mainly through the following packages: dismo, raster (Hijmans, 2012), rgdal (Bivand, Keitt 
and Rowlingson, 2018), rgeos (Bivand and Rundel, 2017), maptools (Bivand and Lewin-Koh, 
2017), vegan (Oksanen, Blanchet, Friendly, Kindt, Legendre, McGlinn, Minchin, O'Hara, 
Simpson, Solymos, Henry, Stevens, Szoecs and Wagner, 2018) as follows (scripts used 
available upon request).  
Historical reconstruction 
We estimated ancenstral range probabilities on the multimodal approach performed by 
the R package BioGeoBEARS (Matzke, 2013). This package implements, in a likelihood 
framework, models of geographic range evolution, and allow comparisons of which model 
best fits the geographical and phylogenetic data under analysis (Matzke, 2013). Two models 
were tested in our analysis: The Dipersal-Vicariance Analysis (DIVA, Ronquist, 1997), 
although in a likelihood implementation of the process assumed by “DIVA” called 
“DIVALIKE”, and the Dispersal‐Extinction Cladogenesis (DEC, Ree, 2005). Both models 
have two free parameters ("d" and "e") specifying the rate of “dispersal” (range expansion) 
and “extinction” (range contraction) along the branches of the phylogeny, although with 
different assumptions at cladogenesis events (Matzke, 2013). Additionally, all models were 
tested with the inclusion of another free parameter that accounts for founder event speciation 
("j"). This parameter adds the possibility of a new cladogenesis event, where an individual 
‘jumps’ to an area outside the ancestral range, founding a new genetically isolated lineage 
(Matzke, 2013, 2014). The models were compared using Akaike Information Criterion (AIC) 
and the results of the best model are discussed (Table 2). 
Sympatric vs. allopatric speciation 
In order to investigate the relative role of geographic isolation (sympatry) or not 
(allopatry) in speciation we used the age-range correlation analysis, which measures the 
amount of overlap between species’ geographic ranges in each clade. We conducted a linear 
regression of range overlap for any two given species versus the relative node age for those 
species (Monte Carlo simulations; Fitzpatrick and Turelli, 2006). With this method, if the 
regression line recovered is significantly greater than 0.5 (negative slope), the most frequent 
mode of speciation is interpreted to be sympatry. On the other hand, when the regression line 
is significantly less than 0.5 (positive slope), the allopatric speciation is the favored mode 
(Fitzpatrick and Turelli, 2006; Reginato, 2014). This analysis was performed and statistically 








Bertolonia taxonomic diversity is concentrated in two major regions in eastern Brazil. 
The first region includes the Serra do Mar mountains in the south (from Santa Catarina to São 
Paulo) and the Serra dos Órgãos (Rio de Janeiro), while the second region is in the coastal 
forests of southern Bahia (Figure 1). The distribution of the genus (Figure 1) is highly 
overlapping with the distribution of the Atlantic Forest in its strict sense (i.e., excluding the 
seasonally dry and mixed forests). A total of five areas (bioregions) were identified in the 
network analysis based on the composition of species across the genus range. Three areas 
were found in the northern part of Atlantic Forest (NAF): “Pernambuco region” (states of 
Pernambuco and Alagoas), “bahian corridor” and “northern Espírito Santo” (Figures 1, 3); 
and two areas in the southern Atlantic Forest: “southeastern Brazil” (northern São Paulo, 
Serra dos Órgãos and adjacent areas in Rio de Janeiro, and southern Espírito Santo) and 
“southern Brazil” (Serra do Mar mainly of northern Santa Catarina state, Paraná and southern 
São Paulo) areas (Figures 1, 3). This major north/south division more or less coincides with 
the Rio Doce Valley (northern Espírito Santo state).  
Ancestral areas estimation and divergence times 
We recovered the MRCA of Bertolonia to be ca. 29 Mya and an early split into two 
major clades (Figure 2.I). The mamorata clade (Figure 2.II) originated ca. 26 Mya (95% HPD 
= 18.30-33.74 Mya), with three species forming the subclade carmoi (Figure 2.III) segregated 
of the other species of the clade ca. 18 Mya (2.08-22.32 Mya) ago. The second major clade 
(Figure 2.IV) was composed of the formosa + nymphaeifolia clades and they splitted ca. 20 
Mya (14.03-28.09 Mya). Both formosa and nymphaeifolia clades have similar crown ages, the 
first with ca. 15 Mya (9.22-21.25 Mya; Figure 2.V) and the second with ca. 17 Mya (11.21-
23.41 Mya; Figure 2.VI). 
We compared the fitness of four models, given the phylogenetic hypothesis and the 
distribution data of Bertolonia. The log-likelihoods, number of free parameters and AIC 
values are presented at Table 2. The model with the best fit was the DEC with the addition of 
the founder effect (j) as a free parameter (DEC+J; Table 2). According to our divergence time 
analysis, the stem age of Bertolonia is ca. 60 Mya (42.90-82.20 Mya) when the MRCA of 
Bertolonia and its sister group was recovered. The MRCA of Bertolonia originated between 
Eocene and Oligocene (Figure 2). The major cladogenic events in the evolutionary history of 
Bertolonia occurred early on the history of the lineage, such as the vicariant event at the base 
of the marmorata clade (Figure 2), despite several minor and more recent events, such as the 
segregation in the carmoi subclade with a single colonization event of North Atlantic Forest 
(Figure 2.III), the vicariant event at the base of both formosa and nymphaeifolia clades 
(Figure 2.IV), the recent segregation of the subclade composed of B. bullata Baumgratz, 
Amorim & A. B. Jardim and B. vitoriana Bacci & Amorim (Figure 2.V) and the vicariant 
event that segregated the clade nymphaeifolia into two sister subclades (Figure 2.VI). The 
ancestral distribution of the most recent common ancestor of Bertolonia is predicted to be in 
the central region of the Atlantic Forest, with almost similar probabilities for the 
“southeastern Brazil” area and the “bahian corridor” (Figure 3), although with low probability 
for each. An initial vicariant event (Figure 2.I) originated two descendants, each one mapped 
occurring on both possible ancestral distributions (Figure 3). The first ancestor (marmorata 
clade) had a northern distribution (“bahian corridor”) and an initial vicariant event (Figure 
2.II) which originated a small subclade also in the “bahian corridor”, with recent colonization 
events of all other biogeographic areas (except the South Atlantic Forest), including the 
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unique colonization event for the North Atlantic Forest (Figures 2.II, 3). The sister clade was 
recovered to an ancestral distribution in the “northern Espírito Santo state” area, although 
with low probability (Figure 3). A vicariant event segregated B. michelangeliana Bacci & R. 
Goldenb., from the subclade, in “southeatern Brazil” and “northern Espírito Santo state” 
region, while almost all other species kept the ancestral distribution on the “bahian corridor”, 
with the exception of Bertolonia sp. 4 that colonized “northern Espírito Santo state” region. 
The second ancestor (formosa and nymphaeifolia clades) had a southern distribution 
(“southeastern Brazil”) and an initial vicariant event (Figure 2.IV) that formed two subclades, 
the first one with unknown distribution (low probability in both “bahian corridor” and 
“southeastern Brazil”), but with a second and latest event of colonization in the “bahian 
corridor” area (subclade composed of B. vitoriana and B. bullata Figure 2.V). The other 
subclade colonized South Atlantic Forest more than once in the evolutionary history, with 
some species remaining in the lineage ancestral distribution (Figure 3). 
Sympatric vs. allopatric speciation 
The age-range correlation was estimated based on pairwise overlaps of 33 taxa of 
Bertolonia and the results are presented in Table 3 and Figure 4. We tested the general 
geographical speciation mode for the whole genus, and for (1) the subclade carmoi of the 
clade marmorata (B. carmoi Baumgratz, B. maculata and B. marmorata); (2) clade 
marmorata; (3) subclade michelangeliana of the clade marmorata; (4) clade formosa; (5) clade 
formosa + clade nymphaeifolia; (6) clade nymphaeifolia (clades indicated from I to VI on 
Figure 2). Sympatric speciation was significantly favored as a general mode of speciation for 
the entire genus, marmorata clade, the subclade michelangeliana and for the formosa + 
nymphaeifolia clade. Although not significant, the same trend is observed in the formosa 
clade, while there is no predominant mode of speciation for nymphaeifolia clade. Allopatric 
speciation was favored as a general mode of speciation only in the marmorata subclade 
carmoi, but this was not significant.  
Climatic regimes 
The climatic PCA summarized 85.9 % of the variation in the three first components 
(PC1 = 44.2%, PC2 = 22%). The variables contribution on each axis are given in Table 4, 
where the most important variables are the mean temperature of the driest quarter, annual 
precipitation, and the Max Temperature of Warmest Month. The climate niche regimes 
estimated for Bertolonia are shown in Figure 5. The background regime is colored in gray, 
with convergent regimes presented in the same color. Three climatic shifts were observed in 
Bertolonia, each of them belonging to a different regime (i.e., no convergent shifts were 
recovered). Climatic regimes in Bertolonia are highly congruent with major clades, except for 
B. vitoriana + B. bullata in the formosa clade. Those results indicate that closely related 
species of Bertolonia show a strong climatic niche conservatism.  
The two first components of the climatic PCA are plotted and color-coded by the 
recovered regimes in Figure 5B. The background (composed mainly of species distributed in 
southern Bahia state and northern Brazil) and regime 1 (composed of species distributed in 
southern and southeastern Brazil) are well delimited with no overlap between them.  Regime 
2 (species distributed in central Atlantic Forest, mainly in Espírito Santo state) is overlapping 
with the both the background regime and regime 1. The role of each climatic variable on the 
climatic space of Bertolonia is presented in the first two PCA axis (Figure 5C). Most variation 
of the first axis is explained by climatic variables related to the temperature. Leftwards of the 
climatic space is an area with overall low values of mean temperature and a more pronounced 
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temperature seasonality. Rightwards, on the other hand, is the warmer area with low 
temperature seasonality.   
Discussion 
The strong congruence between the biogeographical areas recovered for Bertolonia 
and climatic data and vegetational types in the AF shows the effectiveness of analyses based 
on species distribution when working with complex boundaries areas such as in the AF. Our 
analysis based on species distribution recovered the two major areas (NAF and SAF) widely 
congruent with several previons studies (Figure 3; see review by Fiaschi and Pirani, 2009 and 
references therein). Our analysis also satisfactorily subdivided the Atlantic Forest into smaller 
units, fulfilling the necessity of having a more detailed classification, when compared, for 
example, with the one proposed by Morrone (2014). Most “widespread” species occur in the 
SAF, mainly in the “southern Brazil” area, the largest area recovered and hence the one with 
lower endemism rates (three of the seven species; Figure 3). The adjacent area (“southeastern 
Brazil”), was previously indicated as one center of diversity for Bertolonia with 15 species, 
six of them endemic (Figure 3; Bacci et al., 2018). Species with microendemic distribution 
occur mainly in northern Atlantic Forest, except in the farther northern area (“Pernambuco 
region”) which has only two species (B. maculata and B. marmorata) both occurring in three 
or more biogeographical areas (Figure 3). The “bahian corridor” area was also previously 
indicated as a diversity center for Bertolonia with 14 spp., 11 of them occurring only in this 
region (Bacci et al., 2018). These species usually have microendemic distribution, each with 
few known populations and higher endemic rates when compared to the other recovered 
areas. Carnaval et al., (2008), in agreement with pollen records, predicted a large area of 
historical stability in central corridor (called by them as “Bahia refuge”). This area ranges 
from the southern border of the Doce River northward to the southern border of the São 
Francisco river and encompasses both “bahian corridor” and “northern Espírito Santo state” 
northern subareas generated here. This large area of historical forest stability presumably 
maintained populations in more humid areas at least for the last 21ka and they are expected to 
show high levels of genetic diversity due to climatic stability (Ledru, Carnaval, Miyaki and 
AF Biota project participants, 2017) and this factor could explain why most microendemic 
species occur in the “bahian corridor” area.  
Several centers of endemism have been proposed for the Atlantic Forest region 
(Fiaschi and Pirani, 2009). Some studies considered a northern/southern separation in just two 
blocks (Buckner, Alfaro, Rylands and Alfaro, 2015, Cracraft, 1985), while others proposed 
many smaller areas (Pinto-da-Rocha, 2005, Ribeiro, Martensen, Metzger, Taberelli, Scarano 
and Fortin, 2011, Silva and Casteletti, 2003). Although different methodologies and 
organisms, most works agree with a historical separation between north and south Atlantic 
Forest, along the Doce River valley in northern Espírito Santo (Fiaschi and Pirani, 2009). Our 
study indicates a deep north/south divergence of the Atlantic Forest in the Oligocene followed 
by subsequent local radiations in both regions. The northern clade radiated mainly in the 
“bahian corridor” area (Figure 3), with one unique and recent event of expansion to the 
“Pernambuco region” area. The southern clade had a second major divergence between south 
and southeastern AF in the Miocene, with a unique recent colonization event to the “bahian 
corridor” area (Figure 3). These early divergences, mainly the southern/northern and the 
southern/southeastern splits matches with the gradual increasing climate cooling started from 
middle Eocene and during part of the Oligocene which led to the retraction and fragmentation 
of tropical forests and a concomitant loss of diversity in tropical forests groups (Fiaschi et al., 
2016). In the Melastomataceae, the same pattern, with localized radiations within eastern 
Brazil has been reocovered in Leandra s.str. (Reginato, 2014). In that study most events and 
major splits were shown to have occurred in the SAF, with a few invasions to the Cerrado and 
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NAF (Reginato, 2014). In Leandra s.str., this southern/northern differentiation seems to be 
related with climatic conservatism in the group, where few lineages were able to couple with 
the different climate in the northern region (Reginato, 2014). 
The highest rates of diversification of extant plant lineages in tropical forests seem to 
have occurred mainly in the last 10 Mya, agreeing with genera typical of humid forests, such 
as Guatteria (Annonaceae; Erkens, Chatrou, Maas, Van Der Niet and Savolainen, 2007) and 
Inga (Fabaceae; Richardson, Pennington, Pennington and Hollingsworth, 2001). This pattern 
is also recovered for Bertolonia, where diversification rates started to increase from the 
middle Miocene until Pleistocene/Pliocene (Figure 2B). The Quaternary climatic fluctuations 
were one of the three main factors that influenced the diversification of tropical plant lineages 
(Martins, 2011). In tropical regions, the glacial periods would have impacted humid forest 
taxa, mainly by reduction in rainfall (not the mean temperature), while favoring the expansion 
of driest and open vegetations (Fiaschi and Pirani, 2009). In the southern region of the AF (to 
the south of the Doce River), the climatic conditions would not support the formation of large 
continuous forests but several small patches, contrasting with the region between the São 
Franscisco river and the Doce River (Bahia refuge) which was predicted to have an evergreen 
forest even during the driest condition of the Quaternary (Carnaval and, Moritz 2008; Martins, 
2011). These events could explain several recent range expansions from the “southern Brazil” 
area to the “southeastern Brazil” and vice versa in Bertolonia, as well as the almost none 
recent range expansions of the clades occurring in northern more stable regions.  
Historically, geographical isolation has been considered a prerequisite for reproductive 
isolation with the accumulation of changes in allelic frequencies due to gene mutations, 
recombination, or gene drift under natural selection, and analyses of animal groups have 
largely supported this concept (West-Eberhard, 2018). However, recent works have 
demonstrated the importance of ecological and parapatric speciation mostly based on the 
sessile nature of plants and its sensitivity to fine scale environmental heterogeneity (Anacker 
and Strauss, 2014). Anacker and Strauss (2014) found different age-correlation patterns for 
plant species from the California Floristic Province when compared to animals. In 80% of the 
cases, sister pairs were shown to be sympatric. The same trend was found for Leandra s.str., 
with a tendency of sympatry as a general speciation mode in most of its clades even in higher 
elevation groups, such as Oxymeris, and the only clade that does not show tendency for 
sympatry was the lower-elevation Leandraria (Reginato, 2014). The age-range correlation 
analysis in Bertolonia also favored sympatry as a general speciation mode for the entire clade 
as well as for most individual subclades, such as the marmorata, the subclade 
michelangeliana, and the big clade formed by formosa plus nymphaeifolia. The same trend 
was observed in the formosa clade, although not significant. It is not possible to verify the 
predominant mode of speciation for nymphaeifolia clade, and the marmorata subclade carmoi 
showed an allopatric speciation mode, although not significant (Figure 4). In the southern and 
southeastern Brazilian mountains, the main mechanism of speciation seems to be the 
climatically driven allopatry (Safford, 1999), although the sympatric speciation has been 
recognized as dominant in the formation of tropical biodiversity (e.g. Naka, Bechtoldt, 
Henriques and Brumfield, 2012, Smith, McCormack, Cuervo, Hickerson, Aleixo, Cadena, 
Pérez-Emán, Burney, Xie, Harvey, Faircloth, Glenn, Derryberry, Prejean, Fields and 
Brumfield, 2014). Gastauer, Saporetti-Junior, Magnago, Cavender-Bares, and Meira-Neto 
(2015) found a scenario in which a high degree of sympatric speciation produced species 
richness and endemism of angiosperms tree species in the Atlantic Forest. Interestingly, 
identified aggregations or centers of endemism in which recently evolved taxa coexist in 
sympatry have limits that coincide with dispersal barriers (i.e. Serra do Mar, Serra do 
Caparaó, southern part of Serra do Espinhaço and Doce River; Gastauer et al., 2015). These 
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dispersal barriers might have prevented the arrival of competitors in neighboring regions thus 
triggering sympatric speciation (Gastauer et al., 2015). The short-range, water-dependent seed 
dispersion of Bertolonia (Pizo and Morellato, 2004) corroborate the effectiveness of these 
dispersal barriers in the Atlantic Forest for the genus.  
Sympatric speciation as a hypothetical driving force for the generation of extant 
species richness and endemism of the Brazilian Atlantic Forest might happen by neutral 
polyploidization or due to disruptive selection. In both cases, the climatic niche is conserved 
(Gastauer et al., 2015, West-Eberhard, 2018) as seen for Bertolonia and most of its subclades. 
The study of how climatic niches (set of environmental conditions associated with the 
occurrence of a species) change over the evolutionary time has become a widespread method 
to analyze niche temporal dynamics and to test phylogenetic niche conservatism (Donoghue, 
2008). Early events of climatic niche evolution, mainly between northern and southern 
Atlantic Forest regions were recovered for Bertolonia, but the climatic niche of each subclade 
tend to be conserved. Phylogenetic studies are showing that major ecological niches are more 
conserved across the evolutionary history than expected, implying that speciation can occur 
regularly without major niche shifts. It is evident that there should exist a general relationship 
between phylogenetic affinity and ecological interactions, although under many 
circumstances it may be easier for species to migrate into an area with at least some of the 
relevant adaptations having already evolved than it is for those adaptations to evolve in place. 
If suitable corridors for dispersion exist when climate change occurs, lineages with relevant 
traits will tend to track the habitat to which they are adapted and move. Under these 
circumstances, it is the sorting or filtering of species into the region that will dominate the 
assembly of the regional species pool (Donoghue, 2008). It might be the case of local 
radiations recovered for Bertolonia, with species from southern and southeastern Atlantic 
Forest more adapted to drier and cooler climate, and northern species colonizing more humid 
and warmer habitats, with several local radiations on both regions when suitable corridors 
were available, however with almost no recent dispersion event between them. 
Conclusion 
Our analyses on Bertolonia effectively captured relatively old (north-south division on 
Oligocene and south-southeastern split in the Miocene) and recent (climatic fluctuations and 
forest fragmentation in the Quaternary) major historical events of the Atlantic Forest. The 
recent events of radiation occurred mainly on a regional basis and the recovered subclades 
shown certain climatic niche conservatism. The tendency of sympatric speciation mode has 
already been found for a Melastomataceae clade, but, unlike our results, the only clade with 
low-elevation species of Leandra s.str. (i.e., Leandraria) did not show a tendency of sympatry. 
Further investigation is needed to determine whether the observed sympatry is due to 
secondary range expansion after allopatric speciation. The lack of basic knowledge regarding 
ecology, reproductive biology is still a barrier for further investigation on the evolution of 
Bertolonia and how it can be used to access the evolution of the Atlantic Forest. 
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Table 2. Model fit comparison of the ancestral range reconstruction of Bertolonia. LnL = log 
likelihood; n = Number of parameters; AIC = Akaike Information Criterion. The best model 
in bold. 
Model LnL n d e J AIC 
DEC -60.5384 2 0.0087 1e-12 0 125.0768 
DEC+j -59.5749 3 0.0078 1e-12 0.0136 125.1499 
DIVALIKE -60.5384 2 0.0087 1e-12 0 125.0768 





Table 3. Linear regression analyses of percent overlap vs. estimated node age. n = number of 
terminals for each clade. Significant values in bold. The numbers after each clade name is the 
graphic representation of them in Figure 2.  
Clades n f p-value 
Bertolonia 32 0.015 0.03 
marmorata subclade carmoi (I) 3 0.662 0.6758 
clade marmorata (II) 14 0.028 0.056 
marmorata subclade michelangeliana (III) 11 0.662 0.074 
clade formosa (IV) 9 0.062 0.124 
clade formosa + nymphaeifolia (V) 18 0.009 0.018 
clade nymphaeifolia (VI) 9 0.458 0.916 
 
 
Table 4. Climatic PCA loadings of the three first components (PC1, PC2 and PC3). Variables 
with less than 0.1 loadings value were omitted (absolute value). Highest values for each PC in 
bold. 
Climatic values PC1 PC2 PC3 
Annual Mean Temperature 0.312426  0.208599 
Mean Diurnal Range -0.23185 0.227636 0.106084 
Isothermality 0.19688 0.273068 -0.1177 
Temperature Seasonality -0.25159 -0.15991  
Max Temperature of Warmest Month 0.169955  0.398816 
Min Temperature of Coldest Month 0.330117  0.110106 
Temperature Annual Range  -0.29267  0.140638 
Mean Temperature of Wettest Quarter 0.182634 -0.18047 0.330267 
Mean Temperature of Driest Quarter 0.330456  0.111876 
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Mean Temperature of Warmest Quarter 0.258919 -0.13729 0.280779 
Mean Temperature of Coldest Quarter 0.32419  0.159292 
Annual Precipitation  -0.43898  
Precipitation of Wettest Month -0.20012 -0.27517 0.208121 
Precipitation of Driest Month  -0.33935 -0.30798 
Precipitation Seasonality -0.17615 0.135388 0.368788 
Precipitation of Wettest Quarter -0.19136 -0.28476 0.220058 
Precipitation of Driest Quarter  -0.34621 -0.30727 
Precipitation of Warmest Quarter -0.20522 -0.34241 0.142664 





Figure 1. Summary of the biogeographic areas method with the parameters for the network 
analysis. ENM = environmental niche modelling.  
Figure 2. A. Time calibrated tree of Bertolonia with the major clades labeled. I. 29.8 Mya 
(95% HPD = 21.9-38 Mya); II. 25.9 (95% HPD = 18.1-33.9 Mya); III. 6.1 Mya (95% HPD = 
0.7-10.3 Mya); IV. 20.33 Mya (95% HPD = 13.2-27.7 Mya); V. 14.9 Mya 95% = 8.8-21.2 
Mya); VI. 16.88 Mya (95% HPD = 10.6-23.3 Mya). Clades used for the age-correlation 
analysis numbered as follows: 1) marmorata subclade carmoi; 2) clade marmorata; 3) 
marmorata subclade michelangeliana; 4) clade formosa; 5) clades formosa + nymphaeifolia; 
6) clade nymphaeifolia. B. Lineages through time of Bertolonia.  
Figure 3. A. Historical reconstruction of Bertolonia (DEC+j model), pie charts and the 
colored matrix next to the tip labels follow the legend and the map B. Biogeographic areas of 
Bertolonia. 
Figure 4. Age-range correlations of Bertolonia and clades, in the x relative age and in the y 
range overlap. A. Bertolonia. B. Clade marmorata subclade carmoi. C. Clade marmorata. D. 
Clade marmorata subclade michelangeliana. E. Clade formosa. F. Clades formosa + 
nymphaeifolia. G. Clade nymphaeifolia. 
Figure 5. A. Climatic regimes analysis, branches colored following the legend. The bars for 
each terminal represent the loadings of the first three PCA axis. B. Climatic space of 
Bertolonia with the first two axis of the PCA plotted, colors following the legend. C. Climatic 










































O surgimento e desenvolvimento das análises moleculares como ferramenta para a 
resolução de problemas da sistemática tem feito com que tribos e gêneros sejam reavaliados e 
recircunscritos. Normalmente isto ocorre devido à utilização de caracteres morfológicos não 
homólogos nas circunscrições tradicionais dos grupos. A criação de grupos artificiais também 
pode estar relacionada à falta de uma boa base de conhecimento taxonômico sobre o grupo. 
Para gerar hipóteses filogenéticas confiáveis, é necessário que o grupo amostrado possua uma 
certa resolução taxonômica, ou seja, com entidades taxonômicas distinguíveis e revisadas. A 
partir de uma taxonomia bem conhecida, é possível obter uma boa amostragem das espécies e 
gerar uma hipótese filogenética que tenha capacidade de contar a história evolutiva do grupo 
com um grau um pouco maior de confiabilidade. Por outro lado, as análises filogenéticas podem 
trazer resoluções taxonômicas, ou seja, o acesso a base de dados molecular como mais uma 
fonte de informações, tem o potencial de contribuir para o desenvolvimento da taxonomia do 
grupo. Análises de evolução, morfologia e biogeografia podem ser inferidas a partir da geração 
de uma hipótese filogenética e, quando somada a dados geográficos, pode gerar informações 
como a idade do grupo e dos principais eventos de especiação, as taxas de especiação de cada 
linhagem, reconstrução de áreas ancestrais, entre outros. Todo esse processo, desde a ida ao 
campo, trabalho em herbário, laborátorio e análises computacionais, envolve o 
desenvolvimento de várias aptidões e aprendizado de diferentes técnicas. É importante salientar 
que todas as etapas citadas têm igual importância na elaboração de um trabalho científico e na 
formação de professor/pesquisador. O principal desafio de trabalhar em áreas com altas taxas 
de biodiversidade é saber caminhar entre as etapas e dominar as diferentes técnicas. 
A tribo Bertolonieae s.l. foi recuperada em quatro linhagens de origens recentes 
diferentes na hipótese filogenética. Bertolonieae s.l. foi recircunscrita aqui incluindo somente 
o gênero Bertolonia. Uma nova tribo, Trioleneae, composta pelos gêneros Monolena e 
Triolena, foi descrita a partir de evidências moleculares, morfológicas e geográficas. Caracteres 
utilizados tradicionalmente para agrupar Bertolonieae s.l. surgiram em diferentes linhagens ao 
longo da história evolutiva de Melastomataceae. Com intuito de desenvolver questões 
sistemáticas de Bertolonia, foi necessário um esforço de coleta, principalmente nas regiões 
centrais e norte da Mata Atlântica, que resultou na descrição das seis novas espécies 
apresentadas na tese (Capítulo 2). Além destas cinco outras, espécies foram descritas 
concomitante ao desenvolvimento desta tese (Apêndices 1, 2 e 3) a partir de coletas próprias e 
análises de coleções diversas, além de dois tratamentos para os estados do Espírito Santo 
173 
 
(Apêndice 3) e Paraná (parte do projeto “Flora do Paraná”; ver Goldenberg et al. 2016). 
Também no Capítulo 2, foi identificada uma mudança no centro de diversidade do gênero, 
atualizada sua distribuição geográfica e, ainda, alterado a comprrensão até então existente sobre 
alguns caracteres morfológicos que, na verdade, são menos raros do que previamente 
conhecido. Apesar das 11 espécies descritas nos últimos quatro anos para a região central da 
Mata Atlântica, várias espécies encontram-se não identificadas e a equipe possui trabalhos em 
andamento com, no mínimo, 8 espécies a serem descritas. A partir dos resultados taxonômicos 
desenvolvidos durante a tese, foi possível a elaboração de uma hipótese filogenética de 
Bertolonia. Esta hipótese confirma o status do gênero como um grupo monofilético, com os 
principais clados recuperados fortemente congruentes com a distribuição geográfica das 
espécies, assim como com caracteres morfológicos, principalmente as cores das pétalas e 
anteras. Os dados gerados no estudo da filogenia de Bertolonia levantaram questões relativas a 
evolução do gênero e da Mata Atlântica. Para tanto, desenvolvemos estudos biogeográficos e 
evolutivos para inferir a idade mínima do gênero e capturar efetivamente os principais eventos 
históricos mais antigos (como a divisão norte/sul da mata Atlantica no Oligoceno e sul/sudeste 
no Mioceno) e recentes (flutuações climáticas e fragmentações florestais no Quaternário), além 
de buscar elucidar padrões e processos que historicamente moldaram e moldam a Mata 
Atlântica. 
Além de contribuir com a ampliação do conhecimento de Melastomataceae, 
recircunscrição e descrição de tribos e estudos evolutivos e sistemáticos de gêneros a partir de 
dados moleculares, morfológicos e geográficos, este estudo também buscou extrapolar análises 
focadas nos organismos para inferir padrões e processos gerais evolutivos da Mata Atlântica. 
A produção de conhecimento básico é de grande importância para posteriores tomadas de 
decisão acerca da conservação e preservação do meio ambiente. Mesmo em um bioma bem 
conhecido e coletado, como a Mata Atlântica, ainda desconhecemos grupos e como estes se 
relacionam com o ambiente e organismos onde ocorrem. É importante salientar que, apesar dos 
avanços nos estudos de Melastomataceae e da Mata Atlântica, muito ainda tem que ser feito 
quanto ao desenvolvimento de estudos sobre anatomia, morfologia, biologia reprodutiva, 
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We describe and illustrate Bertolonia hirsutissima, a new species from the state of Bahia in 
Brazil. It has been collected only three times in one locality in the municipality of Wenceslau 
Guimarães. The new species can be recognized by the combination of bullate/foveolate leaf 
surfaces, hirsute petioles (these also with sessile and stalk glands), long sepals with crenulate-
denticulate and long ciliate margins, and anthers lacking appendages and dehiscing through an 
extrorse apical pore. 
Key words: Atlantic rainforest, endemism, northeastern Brazil 
 
Resumo 
Neste trabalho é descrita e ilustrada Bertolonia hirsutissima, uma nova espécie endêmica do 
estado da Bahia, Brasil. A espécie foi coletada somente três vezes em uma mesma localidade 
no município de Wenceslau Guimarães. Bertolonia hirsutissima é reconhecida pela lâmina 
foliar bulada/foveolada, pecíolos hirsutos (estes também com tricomas glandulares sésseis e 
pedunculados), sépalas longas com margens crenulado-denticuladas e longo ciliadas, e anteras 
sem apêndices e deiscentes por um poro apical extrorso. 









The genus Bertolonia Raddi (1820: 384) occurs mostly in the Atlantic rain forest, with only 
two species occurring outside Brazilian territory (Baumgratz 1990). Bertolonia venezuelensis 
Wurdack (1958: 111) and one unpublished species (Berry 2001) are found in Venezuela, but 
both may actually belong to Boyania Wurdack (1963: 160), a genus morphologically similar 
to Bertolonia (Michelangeli pers. obs.), but not closely related (see Goldenberg et al. 2012). 
Therefore, in this study, we will consider Bertolonia as endemic to the Brazilian Atlantic rain 
forest. The plants grow in moist and shaded areas, usually in high mountain ranges 
(Baumgratz et al. 2011), from southern to northeastern Brazil (Baumgratz 2016). Southeastern 
Brazil has the highest species richness, mainly the states of Rio de Janeiro, São Paulo, and 
Espírito Santo (Baumgratz 2016), but recent collections and the publication of two new 
species from southern Bahia (Baumgratz et al. 2011) show that this area may be more 
important than previously thought when considering richness and diversity of Bertolonia.  
Bertolonia in eastern Brazil currently has 19 species plus one variety (Baumgratz 
1990; Baumgratz 2016; including Salpinga margaritacea (Naudin 1867: 165) Triana (1871: 
80), all of them herbs with obtriquetrous fruits, known as “bertolonidia” (Baumgratz 1983–
1985). Several other genera of Melastomataceae are also herbaceous and have obtriquetrous 
fruits, such as Salpinga Martius ex De Candolle (1828: 112), Monolena Triana ex Bentham & 
Hooker (1867: 732) and Triolena Naudin (1851: 328). These were all traditionally treated as 
phylogenetically close to Bertolonia (Clausing & Renner 2001), but recent phylogenetic 
studies have shown that Bertolonia belongs to a different evolutionary lineage (Goldenberg et 
al. 2012; Goldenberg et al. in press). Salpinga margaritacea would be the only species from 
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these morphologically similar genera occurring in the Atlantic forest, but it has been shown 
that it is more closely related to Bertolonia than to other Salpinga (Goldenberg et al. 2012) 
and its proper taxonomic placement is to be published elsewhere (Goldenberg et al. in press).  
During fieldwork in southern Bahia at the Wenceslau Guimarães Ecological Station 
and herbarium studies we found a species of Bertolonia that does not match any known taxon 
and is here proposed as new.  
Methods 
Specimens were collected and processed following the traditional procedures for botanical 
specimens (Mori et al. 1989). The study was based on the literature, analysis of specimens of 
Bertolonia from the herbaria CEPEC, NY and UPCB (acronyms according to Thiers 2015) 
and plants live during fieldtrips to southern Bahia, Brazil. Conservation status assessment was 
based on range size (criterion B), according to IUCN (2014). 
Taxonomy 
Bertolonia hirsutissima Bacci, Michelang. & R. Goldenb. sp. nov. (Figures 1–2). 
Diagnosis: Bertolonia hirsutissima is an herbaceous Melastomataceae similar to B. 
wurdackiana Baumgratz (1990: 125): both have bullate/foveolate leaves with basal nerves, 
and sepals with similar size. The new species differs by its broadly ovate to cordiform leaves 
(versus narrowly ovate to broadly elliptical leaves in B. wurdackiana), hirsute stems and 
petioles (vs. tomentose), sepals with crenulate-denticulate and long ciliate margins (vs. sepals 
with lacerate and glabrous margins), anthers lacking an appendage (vs. anthers with a 0.3–0.5 
mm long appendage) and thecae dehiscent through an extrorse apical pore (vs. introrse pore). 
Type:—BRAZIL. Bahia: Mun. Wenceslau Guimarães, Povoado de Nova Esperança, Estação 
Ecológica de Wenceslau Guimarães; trilha do Pico do Urubu, Pedra da Antena, 13º35'15"S–
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39º43'09"W, 730 m, 21 February 2014, fl., R. Goldenberg & F.A. Michelangeli 1756 
(Holotype: CEPEC!). 
Herbs 15–30 cm tall, rupicolous or terrestrial, reptant; adventitious roots branched, growing 
from several points along the stem, but larger next to its base; stem 5.5–10 mm thick, terete to 
quadrangular and slightly costate, the older portions aphyllous, the young ones erect and 
bearing leaves. Young branches, petioles, inflorescences and bracts hirsute, with dense, 
unbranched, erect to slightly curved glandular trichomes 4–5 mm long (on branches and 
petioles) or up to 2 mm long (on inflorescences and bracts), gland heads sometimes caducous, 
and also with sparse to dense, sessile or short stalked (then less than 0.1 mm long) glands. 
Leaves opposite, occasionally subopposite; petioles 3.5–10.5 cm long, quadrangular, slightly 
costate; blade 4.5–13 × 4–9.5 cm, broadly ovate to cordiform, membranaceous, base cordate, 
apex acute, margins crenulate and ciliate, adaxial surface dark-green, bullate, sparsely covered 
with sessile glands, otherwise glabrescent, abaxial surface light-green, foveolate, sparsely 
covered with sessile glands and also unbranched trichomes on the veins (these denser at the 
base of the primary and secondaries), veins five, plus a shorter marginal pair that do not reach 
the leaf apex, basal, main veins at the abaxial surface with pocket domatia at their bases. 
Thyrsoids 10.5–17 cm long, terminal (but pseudo-lateral in older, fruiting specimens), with 
one pair of paraclades, these cymose, scorpioid, the branches greenish to light-pink; bracts ca. 
2 mm long, linear to narrow-lanceolate, then the apex acuminate; bracteoles ca. 1.5 mm long, 
narrow-lanceolate, apex aristate and tipped with one glandular trichome ca. 0.5 mm long, both 
surfaces covered only with sessile glands. Flowers 5-merous, on pedicels ca. 1.5 mm long, 
densely covered with sessile and short stalk glands. Hypanthium light green, 2–2.7 × 2–2.2 
mm, short-terete, 10-costate, with the same indument as the pedicel, seldom with trichomes 
similar to the ones on the inflorescences. Calyx lacking external teeth, caducous; tube ca. 0.5 
mm long; sepals light green, 3–4 × 1.6–1.8 mm, elliptic (the base narrowed), apex rounded to 
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truncate, margins crenulate-denticulate, long-ciliate, both surfaces with sessile and pedicellate 
glands. Petals light-pink, 10.8–12 × 4.5–5 mm, elliptic, base slightly atenuate, apex acute and 
apiculate, the apiculus bending outwards (to the abaxial surface of the petal), margins entire, 
both surfaces papillose. Stamens ten, 6–7 mm long, isomorphic; filaments 3.5–4 mm long, 
slightly widened at the base; thecae cream-colored, 2–3 mm long, oblong-subulate, slightly 
undulate, pore apical, extrorse; connective prolonged ca. 1.5 mm below the thecae, lacking 
appendages, and sometimes slightly dorsally thickened. Ovary free, apex glabrous, 3-locular, 
placentation axillary; style ca. 5 mm long, curved at the apex, glabrous; stigma slightly 
capitate, papillose. Capsules bertolonidium-type (following Baumgratz 1983–1985), but 







FIGURE 1. Bertolonia hirsutissima. A) Plant habit with details of the abaxial leaf surface and 
petiole; B) Inflorescence apex; C) Flower bud; D) Petal with a detail of the apex 
apiculate, the apiculus bending outwards (to the abaxial surface of the petal); E) 
Stamen, lateral view; F) Hypanthium, longitudinal section; G) Immature fruit with 
remnants of the hypanthium wall at the base. Drawn from Goldenberg et al. 1756 
(CEPEC) except for G, from Thomas et al. 9285 (NY). 
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Distribution, ecology and phenology:—Bertolonia hirsutissima has been collected three 
times, the first one more than 20 years apart from the latter two, and all from a single locality. 
The Wenceslau Guimarães Ecological Station is a fully protected area, kept by the Bahia state 
government, located at the municipality with the same name, coordinates 13°35 '43 "S and 
39°43 '10"W (see figure 3). The region is mountainous, ranging from 550 to 1000 m elev., and 
covered with Atlantic rainforest (“Floresta Ombrófila Densa Submontana/Montana”, 
following the official Brazilian system—Veloso et al. 1991). The area includes a significant 
proportion of secondary vegetation, but with some patches of mature forest, mostly at higher 
elevations. The area surrounding the reserve still has some forest cover, but this is very 
fragmented and frequently disturbed, and there are still large tracts of cocoa (Theobroma 
cacao Linnaeus 1753: 782) plantations, in which part of the forest is maintained (“cabruca”). 
The three collections were made on a rocky, shaded wet wall or in “moist tropical forest on 
steep slope”. The species was collected with flower buds in December, flowers in February 













FIGURE 2. Bertolonia hirsutissima. A) Stem and petioles; B) Hirsute petiole with a detail of 
sessile and stalk gland hairs; C) Adaxial leaf surface; D) Petiole apex and abaxial leaf 
surface; E) Inflorescence apex; F) Flower bud; G) Vegetation of the “Estação Ecológica 





FIGURE 3. Map with the collect locality of Bertolonia hirsutissima in the municipality of 







Table 1. Comparison between Bertolonia hirsutissima and the other species in the genus with bullate/foveolate leaves








Indumentum on the  
adaxial surface of the 
leaf  
Sepal margin Petal apex Anther pore 
Bertolonia 
bullata  
Bahia Setulose to villose Narrowly 
ovate to 
elliptic 
Suprabasal 1.2-2  Setulose to 
glandular-setulose 
Entire/glabrous Apiculate, the 
apiculus bending 
outwards (to the 
abaxial surface of 
the petal) 
Introrse 
B. foveolata  Espírito 
Santo 
Villose Narrowly to 
widely 
elliptic 
Basal 1.3-2  Sessile glands, and 
pilose on nerves 
Entire/glabrous Not apiculate Introrse 





Basal 2.3-3  Sessile glands, and 
sparsely strigose 
Lacerate/ glabrous Not apiculate Introse 
B. hirsutissima Bahia Hirsute Broadly 
ovate to 
cordiform 







outwards (to the 





Conservation status:—According to IUCN (2014) criteria, this species should be classified 
as “critically endangered” (CR), since it has been collected in only one locality, despite the 
fact that the collections were made inside a protected area. 
Etymology:—The epithet “hirsutissima” refers to the indumentum on the petiole, one of the 
diagnostic features that identify the new species. 
Paratypes:— BRAZIL. BAHIA: Mun. Wenceslau Guimarães, ca. 3 km W of Nova 
Esperança, W edge of Estação Ecológica de Wenceslau Guimarães, 13º36’S 39º43’W, 500-
600 m, moist tropical forest on steep slope, 14 April 1992, fr., W.W. Thomas et al.9285 
(CEPEC!, NY!, RB photo!); Estação Ecológica de Wenceslau Guimarães, trilha para Serra 
Grande (Mata da Frente), 13º34’43”S–39º42’12”W, 500 m, 17 December 2015, fl. bud and 
fr., L.F. Bacci et al.273 (CEPEC!, NY!, UEC!, UPCB!).  
Bertolonia hirsutissima can be recognized by the broadly ovate to cordiform, 
bullate/foveolate leaves with hirsute petioles, these also with sessile and stalk glands. It also 
has a short terete hypanthium, long, elliptic sepals with crenulate-denticulate and long-ciliate 
margins, pink and dorsaly apiculate petals, and anthers with thick connectives lacking 
appendages, prolonged below the thecae, the thecae dehiscent through an extrorse apical pore. 
Bertolonia hirsutissima shares the extrorse apical pore with Bertolonia mosenii 
Cogniaux (1886: 55), however the latter has a bilobed anther apex that is absent in the new 
species. Bertolonia alternifolia Baumgratz et al. (2011: 273) has a terminal-dorsal anther pore 
somewhat similar to the extrorse pore of B. hirsutissima, but it has longer anthers (4.5–6 mm 
long) with the connective not prolonged below the thecae.  
Bertolonia hirsutissima has the same bullate/foveolate leaves as in Bertolonia bullata 
Baumgratz et al (2011: 276), B. foveolata Brade (1956: 226) and B. wurdackiana Baumgratz 
(see Table 1). From these, the species that seem to be more morphologically similar to B. 
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hirsutissima is B. wurdackiana, endemic of the state of Espírito Santo (Baumgratz 1990, 
Baumgratz 2016); both have leaves with basal nerves and sepals with similar size, but B. 
wurdackiana has narrower leaves (narrowly ovate to elliptic), stems and petioles tomentose, 
with much shorter trichomes, sepals with lacerate and glabrous margins, and anthers with 
introrse pores. Bertolonia foveolata is also endemic to Espírito Santo (Baumgratz 2016) and 
also has hairy stems and petioles, but its trichomes are shorter, the adaxial leaf surface is 
villose, the sepals much shorter (1.3–2 mm long), and the anthers have introrse pores. 
Bertolonia bullata is also endemic to Bahia (Baumgratz et al. 2011), differing from B. 
hirsutissima due to the narrowly-ovate to elliptic leaves, suprabasal leaves, glandulose-villose 
petioles, sepals shorter (1.2–1.7 mm long) with entire to undulate margins, and anthers with 
introrse pores.  
It should be noted that the Wenceslau Guimaraes Ecological Station and the 
immediately surrounding areas constitute the type locality for three other recently described 
species of Melastomataceae with capsular fruits (Goldenberg et al. 2016). The description of 
B. hirsutissima adds a fourth lineage of Melastomataceae for which a new species has been 
found in this small area, underscoring the need to both preserve these forests and to continue 
taxonomic and floristic studies in Southern Bahia. 
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We describe and illustrate three new species of Bertolonia, all endemic to the state of Espírito 
Santo, Brazil. Bertolonia duasbocaensis and B. macrocalyx occur close to each other, in the 
municipalities of Cariacica and Viana. Bertolonia ruschiana has a wider distribution, 
occurring in the municipalities of Santa Leopoldina, Santa Maria de Jetibá and Santa Teresa. 
The first two species are classified as critically endangered (CR), and the latter as endangered 







Bertolonia Raddi is a Neotropical genus of Melastomataceae endemic to the Atlantic Forest 
biome (Baumgratz, 1990; Bacci et al., 2016). The genus was previously classified as a 
member of tribe Bertolonieae, together with other genera of Melastomataceae that are also 
herbs with obtriquetrous capsular fruits, like Monolena Triana ex Bent. & Hook. f., Salpinga 
Mart. ex DC. and Triolena Naudin (Clausing & Renner, 2001). Nevertheless, the tribe is not 
monophyletic, and Monolena, Salpinga and Triolena actually belong to different evolutionary 
lineages (Goldenberg et al., 2012). Inside the Atlantic Forest biome, the species of Bertolonia 
occur mostly in the Atlantic Rainforest (“Floresta Ombrófila Densa Submontana/Montana”, 
following the official Brazilian system – Veloso et al., 1991). It has 22 taxa, including 
Bertolonia margaritacea Naudin [until recently recognized as Salpinga margaritacea 
(Naudin) DC.; see Bacci et al., 2016 and Goldenberg et al., 2016]. Bertolonia species are 
small, perennial herbs that inhabit moist and shaded areas. They grow on forest litter, directly 
on rocks or on shallow soils, on decaying logs or as epiphytes on the base of tree trunks 
(frequently tree ferns). The plants are usually glandulose-punctate or also with other types of 
trichomes, rarely glabrous (Baumgratz, 1990). The inflorescences are scorpioid cymes and the 
fruits are obtriquetrous (Baumgratz, 1990), bertolonidium-type capsules (following 
Baumgratz, 1983–1985).  
Four new species of Bertolonia have been described in the last five years (Baumgratz et 
al., 2011; Bacci et al., 2016; Silva-Gonçalves et al., 2016), three from the state of Bahia and 
one from Rio de Janeiro. According to “Flora do Brasil” (Baumgratz, 2016), there should be 
only five species of Bertolonia occurring in the state of Espírito Santo: Bertolonia formosa 
Brade, B. foveolata Brade, B. maculata DC., B. sanguinea Saldanha ex Cogn. and B. 
wurdackiana Baumgratz. Since the specimens that have been mentioned as B. sanguinea 
actually belong to one of the three new species described here, the total number for Bertolonia 
in Espírito Santo should rise to seven species. Espírito Santo was originally and almost 
entirely covered by the Atlantic Forest Biome (Fundação SOS Mata Atlântica & INPE, 1993). 
Nowadays only about 10% of the original vegetation remains (Fundação SOS Mata Atlântica 
& INPE, 2014). Despite the small remaining forested area and the relatively homogenous 
vegetation, Espírito Santo has several rare, endemic and threatened species of both fauna and 
flora, and can be considered a biodiversity hotspot (Dutra et al., 2015).  
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We describe here three new species of Bertolonia that are endemic to Espírito Santo, 
Brazil. We also provide an identification key for the species that occur in Espírito Santo, 
comparisons with closely related species, information about distribution and conservation 
status, and illustrations of living and dry specimens. 
 
Material & Methods 
The authors have been collecting Bertolonia in Espírito Santo since 2008. Specimens were 
collected and processed following the usual procedures for botanical specimens (Mori et al., 
1989). Morphological descriptions follow Radford (1974), Baumgratz (1985-1987) and 
Baumgratz (1990). The study was based on literature (Baumgratz, 1990, Baumgratz et al., 
2011, Bacci et al., 2016) and the analysis of specimens at CEPEC, MBM, MBML, NY, RB, 
UPCB, VIES (acronyms according to Thiers, 2016). Ecological and geographic distribution 
data were also obtained from herbarium labels. Conservation status assessments were based 
on range size (criterion B), according to IUCN (2014). The Extension of Occurrence (EOO) 
and Area of Occupancy (AOO) were calculated through the GeoCAT tool (Bachman et al., 
2011). Collection permits were issued by the “Instituto Estadual do Meio Ambiente” 
(IEMA/Espírito Santo: 14489/07) for the plants inside “Reserva Biológica de Duas Bocas” 
and by the “Instituto Chico Mendes de Conservação e Biodiversidade (ICMBio: 49043-2) for 
the plants inside the “Reserva Biológica Augusto Ruschi”. 
Results 
Key to the species of Bertolonia from the state of Espírito Santo, Brazil. 
1. Leaf surfaces bullate/foveolate ……………………………...…………..………………… 2 
1’. Leaf surfaces flat ……………………………..……………...……………...……………. 3 
2. Petioles villose; sepals margins entire; petals 5.5−7 mm long ……….…......… B. foveolata 
2’. Petioles hirsute; sepals margins fimbriate; petals 7.8−8.3 mm long …..…. B. wurdackiana 
3. Leaves abaxial and/or adaxial surfaces permanently covered with sessile and short-stalked 
glands and long unbranched trichomes. ……………………………..……………………… 4 
3’. Leaves abaxial and adaxial surfaces covered with only sessile and short-stalked glands... 5 
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4. Petioles hirsute at the apex; flowers 17−22 mm long; sepals fleshy, with fimbriate margins; 
petals with entire margins; anther connective with a dorsal appendage ...…...……. B. formosa 
4’. Petioles glandulose-pilose or glandulose-villose throughout; flowers 11−13 mm long; 
sepals membranaceous, with entire margins; petals margins ciliate at the apex; anther 
connective unnapendaged ……………………………………………………...… B. maculata 
5. Hypanthium covered with sessile or short-stalked glands; sepals with an acute apex; petals 
6−6.5 mm long, widely obovate …………………….…………………………... B. ruschiana 
5’. Hypanthium covered with sessile or short-stalked glands and with unbranched trichomes; 
sepals truncate; petals 7−12 mm, irregularly elliptic …………………………….………….. 6 
6. Flowers 13.3−14.7 mm long; calyx external teeth ca. 1 mm long, triangular, covered with 
only sessile and short-stalked glands; petals long-apiculate (ca. 1 mm long), the apiculus 
without an unbranched trichome at the tip ……….....................................… B. duasbocaensis 
6’. Flowers 9.5−11.2 mm long; calyx external teeth ca. 2 mm long, ovate, covered with long-
stalked glands (0.6−0.8 mm long) and sessile and short-stalked glands; petals short-apiculate 
(ca. 0.5 mm long), the apiculus with an unbranched trichome at the tip …...…. B. macrocalyx 
 
Bertolonia duasbocaensis Bacci & R. Goldenb. sp. nov.  
(Figs 1, 2) 
Type. Brazil. Espírito Santo: Mun. Cariacica, Reserva Biológica Duas Bocas. Localidade de 
Alegre, trilha do Pau-Oco. Floresta Ombrófila Densa Montana 20º16'4"S 40º31'30"W 525 m, 
18 January 2009, fl., R. Goldenberg, C.N. Fraga, P.H. Labiak, R.C. Forzza, A.P. Fontana, 
L.C. Kollmann and P.B. Schwartsburd 1249 (holotype: UPCB!; isotypes: CEPEC!, MBML!).  
Diagnosis. Bertolonia duasbocaensis is similar to B. formosa. The new species has petioles and 
leaves covered only with sessile or short-stalked glands (vs. petioles hirsute and leaves also 
covered with unbranched trichomes in B. formosa), smaller flowers (13.3−14.7 mm long vs. 
17–22 mm long in B. formosa), inconspicuous and truncate sepals with triangular external teeth 
(vs. conspicuous, 3.2−3.7 mm long sepals, these rounded and lacking external teeth) and by the 
petals with the apex covered with sessile or short-stalked glands (vs. petals glabrous). 
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Description. Herbs 10–35 cm tall, terrestrial, reptant; adventitious roots branched, growing 
from several points along the stem, but larger next to its base; stem 3–5 mm thick, terete and 
slightly costate, the older portions plagyotropic and aphyllous, the young ones erect and 
bearing leaves. Branches, leaves, inflorescences and bracts with sparse to dense, sessile or 
short-stalked (then less than 0.1 mm long) glands, young branches also with sparse 
unbranched trichomes. Leaves opposite, occasionally subopposite; petioles 3–9.5 cm long, 
quadrangular, slightly costate, covered with the same trichomes as the branches; blade 7.8–
11.7 × 4.5–9 cm, flat, ovate to elliptic, chartaceous, base rounded to slightly cordate, apex 
rounded to slightly acute, margins entire to slightly crenulate and ciliate, adaxial surface dark-
green, whitish along the primary vein, sparsely covered with sessile glands, otherwise 
glabrescent, abaxial surface light-green or lilac, sparsely covered with sessile glands, veins 
three to five, plus a shorter marginal pair that do not reach the leaf apex, basal, main veins at 
the abaxial surface with pocket domatia at their bases. Thyrsoids 4.5–10.7 cm long, terminal 




Figure 1. Bertolonia duasbocaensis. A. Habit. B. Detail of the abaxial surface of the leaf. C. 
Detail of the adaxial surface of the leaf. D. Abaxial surface of the leaf showing the ciliate 
margin. E. Flower bud. F. Adaxial view of the petal. G. Detail of the petal apex covered with 
sessile and short-stalked glands. H. Lateral view of the stamens. I. Fruit. J. Seeds. (A-D from 





Figure 2. Bertolonia duasbocaensis. A. Habit. B. Infructescence. C. Adaxial surface of the 




scorpioid, the branches greenish to light-pink; bracteoles 0.5–0.8 mm long, narrow-lanceolate, 
apex acuminate, both surfaces covered only with sessile glands. Flowers 5-merous, 13.3−14.7 
mm long, on pedicels ca. 2 mm long, light green, densely covered with sessile and short-
stalked glands. Hypanthium light green, 2.5–2.7 × 2 mm, widely campanulate, 10-costate, 
with the same indument as the pedicel, seldom with scattered unbranched trichomes in its the 
upper half. Calyx caducous on fruits, tube ca. 0.7 mm long, sepals truncate, external teeth ca. 
1 mm long, green to slightly vinaceous, triangular, apex acute, margins entire, eciliate, both 
surfaces with the same indument as the pedicels. Petals white, with light-pink or light-purple 
apex, 10.8–12 × 4.5–5 mm, irregularly elliptic, base slightly atenuate, apex acute and 
apiculate (ca. 1 mm long), the apiculus bending outwards (to the abaxial surface of the petal), 
lacking trichomes at its tip, margins entire, both surfaces papillose, adaxial surface apex 
sparsely covered with sessile or short-stalked glands. Stamens 10, 6–7 mm long, isomorphic; 
filaments 3.5–4 mm long, slightly widened at the base; thecae yellow, 2–3 mm long, oblong-
subulate, slightly undulate, pore apical, introrse; connective prolonged ca. 1 mm below the 
thecae, dorsally thickened appendage. Ovary free, apex glabrous, 3-locular, placentation 
axillary; style ca. 5 mm long, curved at the apex, glabrous; stigma slightly capitate, papillose. 
Capsules bertolonidium-type, 4–5 × 4.5–6 mm, obtriquetrous; seeds 0.4–0.5 mm long, 
triangular, tuberculate on the dorsal angles and apex. 
Distribution and conservation status.—Bertolonia duasbocaensis has been collected a few 
times since 2008, mostly along the same trail (“Pau-Oco”) inside Duas Bocas Biological 
Reserve, but with one specimen occurring in a private property near the Reserve. The 
Biological Reserve is a fully protected area, kept by the state government (IEMA/ES). It is 
located in the municipality of Cariacica, in central Espírito Santo, between 20º14'40''S – 
20º18'30'' S and 40º28'01''W – 40º32'07''W. Its 2910 ha are covered with well-preserved 
Atlantic Rainforest that protects threatened species of both fauna and flora (Novelli, 2010). In 
the last five years, three new plant species were described from Duas Bocas: Eugenia 
amorimii Fraga & Giaretta (Giaretta & Fraga, 2014), Leandra magnipetala R. Goldenb. & E. 
Camargo (Camargo & Goldenberg 2011), and Ouratea cauliflora Fraga & Saavedra (Fraga & 
Saavedra, 2014). Specimens of Bertolonia duasbocaensis occur in shaded and moist slopes at 
500–600 m elev. They were collected with flowers in January and February and with fruits in 
January, February and July. According to IUCN (2014) criteria B1ab(ii) + B2ab(ii), with 
EOO (Extent of Occurrence) = 2.235 km² and AOO (Area of Occupancy) = 12.000 km², this 
species should be classified as “critically endangered” (CR).  
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Paratypes. Brazil. Espírito Santo: Mun. Cariacica, 10 January 2007, fl. and fr., A.P. Fontana 
et al. 2584 (MBML!, RB!, UPCB!); 10 January 2007, fl., L. Kollmann et al. 9457 (MBML!); 
20 July 2008, fr., A.M.A. Amorim et al. 7571 (CEPEC!, RB!, UPCB!); 22 July 2008, fr., R. 
Goldenberg 1210 (CEPEC!, MBML!, RB!, UPCB!); 15 February 2008, fl. and fr., R.C. 
Forzza. et al. 5035 (CEPEC!, MBM!, MBML!, RB!, UPCB!). Mun. Viana, Arredores da 
Reserva Biológica Duas Bocas, São Paulo de Viana, prop. do Valtinho, 700 m, 19 January 
2009, fl. and fr., R. Goldenberg et al. 1257 (MBML!, RB!, UPCB!). 
Etymology— The epithet “duasbocaensis” refers to the Duas Bocas Biological Reserve, the 
type locality of the new species. 
Remarks. Bertolonia duasbocaensis is characterized by the ovate to elliptic leaves with 
rounded to slightly cordate bases, margins entire to slightly crenulate and ciliate, 3–5 main 
veins, and covered only with sessile and short-stalked glands, the widely campanulate 
hypanthium, truncate sepals, triangular external calyx teeth, apiculate petals with the apex of 
the adaxial surface covered with sessile or short-stalked glands, and oblong-subulate stamens 
with a dorsally thickened appendage. The new species closely resembles B. formosa, also 
endemic of the state of Espírito Santo. For more details on the distinction between the two of 
them, see the diagnosis above. 
Bertolonia hoehneana Brade, B. nymphaeifolia Raddi and B. sanguinea share with the new 
species the leaves with cordate bases and also the branches and adaxial surface of the leaves 
covered only with sessile or short-stalked glands. The first is a rare species, endemic to the 
state of São Paulo (Baumgratz, 1990; Baumgratz, 2016) and can be distinguished by the 
leaves with a cordate-lobate base (vs. rounded to slightly cordate in B. duasbocaensis), 
eciliate margins (vs. ciliate margins) and an acute, attenuate, or sometimes acuminate apex 
(vs. rounded to slightly acute), by the smaller flowers (10–13 mm long vs. 13.5–15 mm long) 
with the hypanthium covered only with sessile or short-stalked glands (vs. covered also with 
scattered unbranched trichomes, mostly on its upper half) and sepals widely ovate, lacking 
external teeth (vs. sepals truncate, with external teeth). Both Bertolonia nymphaeifolia and B. 
sanguinea are endemic to the state of Rio de Janeiro and differ from the new species by the 
bigger leaves, with 7–9 and 5–7 acrodromous veins, respectively (vs. 3–5 in B. 
duasbocaensis), petioles hirsute at the base or seldom on the whole petiole (vs. petioles 
covered with sessile or stalked glands, the young ones sometimes with caducous, unbranched 
trichomes), longer flowers, 18–23 mm long in B. sanguinea (vs. shorter ones, 13.3–14.7 mm 
long in B. duasbocaensis) and by the long subulate stamens with an acute extension at the 
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apex, forming a tube below the apical pore (vs. oblong-subulate stamen, without the extension 
at the apex). The morphology of the calyx is also different: B. nymphaeifolia has widely 
ovate, membranaceous sepals with fleshy, rounded external teeth, this forming a concave 
cavity on the sepals and B. sanguinea has fleshy, widely ovate sepals lacking external teeth 
(Baumgratz 1990), while B. duasbocaensis has truncate sepals with a triangular external teeth. 
Bertolonia duasbocaensis closely resembles B. macrocalyx; both are endemic of Espírito 
Santo and occur very close to each other. The differences between both species are listed in 
the diagnosis of B. macrocalyx (see below).  
 
Bertolonia macrocalyx Bacci & R. Goldenb. sp. nov.  
(Figs. 3, 4) 
Type. Brazil. Espírito Santo: Mun. Viana, Arredores da Reserva Biológica Duas Bocas. São 
Paulo de Viana, beira da estrada. Floresta Ombrófila Densa Montana 20º18'3"S 40º32'48"W 
575 m, 17 January 2009, fl., R. Goldenberg, C.N. Fraga, P.H. Labiak, R.C. Forzza, A.P. 
Fontana, and P.B. Schwartsburd 1235 (Holotype: UPCB; Isotypes: CEPEC, MBML).  
Diagnosis. Bertolonia macrocalyx is similar to B. duasbocaensis. Both species have similar 
vegetative morphology, but B. macrocalyx has the calyx with longer (ca. 2 mm long), ovate 
and ciliate external teeth (vs. shorter, ca. 1 mm long, triangular and eciliate in B. 
duasbocaensis), short-terete hypanthium (vs. widely campanulate hypanthium), smaller, 7–
8.5 × 3–3.5 mm petals with the upper half of the adaxial surface densely covered with sessile 
and short-stalked glands (vs. bigger 10.8–12 × 4.5–5 mm petals, with only the apex of the 
adaxial surface sparsely covered with sessile and short-stalked glands). 
Description. Herbs ca. 20 cm tall, terrestrial or rupicolous, reptant; adventitious roots 
branched, growing from several points along the stem, but larger next to its base; stem ca. 3 
mm thick, quadrangular and slightly costate, the older portions plagyotropic and aphyllous, 
the young ones erect and bearing leaves. Branches, leaves, inflorescences and bracts with 
sparse to dense, sessile or short-stalked (then less than 0.1 mm long) glands. Leaves opposite, 
occasionally subopposite; petioles 1.5–5.3 cm long, quadrangular, slightly costate, covered 




Figure 3. Bertolonia macrocalyx. A. Habit. B. Detail of the adaxial surface of the leaf. C. 
Detail of the abaxial surface of the leaf. D. Adaxial surface of the leaf showing the ciliate 
margin. E. Petioles. F. Flower. G. Petals of a flower bud showing the sesille and short-stalked 
glands on the upper half. H. Frontal view of the calyx. I. Lateral view of the stamens. J. Fruit. 




Figure 4. Bertolonia macrocalyx. A. Habit. B. Inflorescence. C. Frontal view of the calyx and 
ovary apex. D. Lateral view of old flowers. E. Lateral view of the flowers. F. Frontal view of 




blade 10–13.5 × 4.7–6.3 cm, flat, ovate, narrowly elliptic to lanceolate, chartaceous, base 
slightly cordate, apex rounded to slightly acute, margins entire to slightly crenulate and 
ciliate, adaxial surface dark-green, sometimes light green along the primary vein, abaxial 
surface light-green or lilac, veins three to five, plus a shorter marginal pair that do not reach 
the leaf apex, basal, main veins at the abaxial surface with pocket domatia at their bases. 
Thyrsoids 11.3–16.2 cm long, terminal (but pseudo-lateral in older, fruiting specimens), with 
one pair of paraclades, these cymose, scorpioid, the branches greenish to light-pink; 
bracteoles ca. 0.5 mm long, linear to narrow-lanceolate, apex aristate and tipped with one 
glandular trichome ca. 0.5 mm long, both surfaces covered only with sessile glands. Flowers 
5-merous, 9.5−11.2 mm long, on pedicels 1.5–2 mm long, light pink, densely covered with 
sessile and short-stalk glands. Hypanthium light green, 2.5–2.7 × 2 mm, short-terete, 10-
costate, ridges pink, the ones between the external teeth ending in one trichome, with the 
same indument as the pedicel, also with unbranched trichomes, on the ridges at the apex of 
the hypanthium. Calyx caducous on fruits, tube ca. 0.8 mm long, sepals truncate, external 
teeth ca.2 mm long, with the abaxial surface pinkish, abaxial light green, covered with the 
same trichomes as the pedicels and also with unbranched trichomes (0.6–0.8 mm long) on the 
adaxial surface, ovate, apex rounded, margins entire, ciliate at the apex. Petals white, with 
light-pink apices, 7–8.5 × 3–3.5 mm, irregularly elliptic, base slightly atenuate, apex acute 
and apiculate (ca. 0.5 mm long), the apiculus bending outwards (to the abaxial surface of the 
petal), ending in a long unbranched trichome, margins entire, both surfaces papillose, upper 
half of the adaxial surface densely covered with sessile and short-stalked glands. Stamens ten, 
6–6.5 mm long, isomorphic; filaments 3.5–4 mm long, slightly widened at the base; thecae 
yellow, 2–2.5 mm long, oblong-subulate, slightly undulate, pore apical, introrse; connective 
prolonged ca. 1.5 mm below the thecae, with a dorsal calcar, ca. 0.3 mm long. Ovary free, 
apex glabrous, 3-locular, placentation axillary; style ca. 5 mm long, curved at the apex, 
glabrous; stigma slightly capitate, papillose. Capsules bertolonidium-type (following 
Baumgratz 1983–1985), 3.5–5 × 4.5–5.3 mm, obtriquetrous; seeds unknown. 
Distribution and conservation status. Bertolonia macrocalyx is endemic to the state of 
Espírito Santo. It had been collected only twice, both in 2008. The species occurs near the 
limits of the Duas Bocas Biological Reserve, in the municipalities of Cariacica and Viana, 
(Fig. 7). The area is covered with well-preserved Atlantic Rainforest. Bertolonia macrocalyx 
was collected near a local roadside and in a private property. It occurs in shaded and moist 
slopes, with flowers in January and with old fruits in January, May and June. According to 
225 
 
IUCN (2014) criteria B1ab(ii) + B2ab(ii), with EOO (Extent of Occurrence) = 0 km² and 
AOO (Area of Occupancy) = 8.000 km², this species should be classified as “critically 
endangered” (CR). 
Paratypes. Brazil. Espírito Santo: Mun. Cariacica, Reserva Biológica Duas Bocas, São Paulo 
Viana, beira da estrada 575 m, 06 May 2008, fr., C.N. Fraga et al. 2049 (CEPEC!, MBML!, 
UPCB!). 
Etymology. The epithet “macrocalyx” refers to the calyx with long external teeth, one of the 
diagnostic features of the new species.  
Remarks. Bertolonia macrocalyx is characterized by the short petioles (1.5–5.3 cm long) 
covered with sessile and short-stalked glands and also with unbranched trichomes at the apex, 
leaves with 3-5 main veins, both surfaces covered with sessile and short-stalked glands, 
hypanthium short-terete, light green with pinkish ridges, calyx with truncate sepals and 
external teeth light green on the abaxial surface, ovate and ciliate (trichomes mostly at the 
apex), petals with the upper half densely covered with sessile and short-stalked glands, short-
apiculate, with the apiculus ending in an unbranched trichome, and stamens oblong-subulate, 
with a dorsally thickened connective appendage. 
Bertolonia duasbocaensis also has petals with the apex covered with sessile and short-
stalked glands, but they are concentrated at the apex of the adaxial surface and are much more 
sparsely distributed when compared with B. macrocalyx. Another diagnostic feature of B. 
macrocalyx is the morphology of the calyx: The sepals are truncate (like B. duasbocaensis), 
but with a long (ca. 2 mm), ovate and ciliate external teeth. For more details, see the 
comments above on Bertolonia duasbocaensis  
 
Bertolonia ruschiana Bacci & R. Goldenb. sp. nov.  
(Figs. 5, 6) 
Type. Brazil. Espírito Santo: Mun. Santa Teresa, Reserva Biológica Augusto Ruschi. Beira da 
estrada para Goiapaba-Açu, após a entrada da Reserva. Floresta Ombrófila Densa Montana 
19º52'38"S 40º32'20"W 800 m, 14 January 2016, fl. and fr., L.F. Bacci, T. Bochorny and M. 





Figure 5. Bertolonia ruschiana. A. Habit. B. Detail of the abaxial surface of the leaf. C. Detail 
of the abaxial surface of the leaf showing the ciliate margin. D. Hypanthium, calyx and style. 
E. Lateral view of the stamens. F. Flowers and flower bud. G. Detail of the petals apex 
covered with sessile and short-stalked glands. H. Adaxial view of the petal. I. Fruit. J. Seeds. 




Figure 6. Bertolonia ruschiana. A. Habit. B. Petiole. C. Abaxial surface of the leaf blade. D. 









Figure 7. Map with the collection localities of the new species: A) South America, the state of 
Espírito Santo in black; B) Detail of the state of Espírito Santo and the neighboring states, the 
collection points in black; C) Collection points. Conservation Units: 1- Duas Bocas Biological 
Reserve, 2- Santa Lúcia Ecological Reserve, 3- São Lourenço Natural Municipal Reserve, 4- 
Augusto Ruschi Biological Reserve. 
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Diagnosis. Bertolonia ruschiana is similar to B. nymphaeifolia. Both have branches, adaxial 
suface of the leaves, pedicels and hypanthium covered only with sessile or short-stalked 
glands, white petals with a pinkish apex, hypanthium widely campanulate and a fleshy calyx 
with widely ovate sepals. The new species differs by the leaves with 5 main acrodromous 
veins (vs. 7–9 main acrodromous veins in B. nymphaeifolia) and with ciliate margins (vs. 
eciliate margins), petioles covered with sessile and short-stalked glands, seldom with 
unbranched trichomes (vs. petioles covered with sessile and short-stalked glands, and also 
hirsute), shorter flowers (8-9 mm long vs. 12-15 mm long), petals apex covered with sessile 
and short-stalked glands on the adaxial surface (vs. petals apex glabrous) and ovary apex 
glabrous (vs. ovary apex covered with glands). 
Description. Herbs 10–40 cm tall, terrestrial, seldom rupicolous, reptant; adventitious roots 
branched, growing from several points along the stem, but larger next to its base; stem 4–7 
mm thick, terete and slightly costate, the older portions plagyotropic, aphyllous, the young 
ones erect and bearing leaves. Branches, leaves, inflorescences and bracts with sparse to 
dense, sessile or short-stalked (then less than 0.1 mm long) glands. Leaves opposite, 
occasionally subopposite; petioles 1.5–6.4 cm long, quadrangular, costate, covered with the 
same trichomes as the branches, seldom with scattered unbranched trichomes at the apex; 
blade 9–18.5 × 4.5–10.5 cm, flat, ovate, elliptic to wide elliptic, chartaceous, base slightly 
cordate, apex rounded to slightly acute, sometimes mucronulate, margins crenulate and ciliate, 
adaxial surface dark-green or with a whitish stripe along the primary vein, covered with 
sessile glands, abaxial surface light-green or lilac, covered with sessile or short-stalked 
glands, seldom with small unbranched trichomes on the marginal veins, veins five, plus a 
shorter marginal pair that do not reach the leaf apex, basal, main veins at the abaxial surface 
strongly marked. Thyrsoids 3.2–9.5 cm long, terminal (but pseudo-lateral in older, fruiting 
specimens), with one pair of paraclades, these cymose, scorpioid, the branches greenish to 
light-brownish; bracteoles 0.5–0.6 mm long, narrow-triangular, apex acuminate, both surfaces 
covered only with sessile glands. Flowers 5-merous, 8−9 mm long, on pedicels 1.5–2 mm 
long, densely covered with sessile and short-stalked glands. Hypanthium light green, 2–2.5 × 
2 mm, widely campanulate, 10-costate, with the same trichomes as in the pedicel. Calyx 
caducous, tube ca. 1 mm long, sepals ca. 1.5 mm long, widely ovate, margins entire, both 
surfaces covered with the same trichomes as in the pedicels, seldom with an unbranched 
trichome on the tip of the ridges between the sepals, external teeth 0.5–0.7 mm long, light 
pink, fleshy, triangular, slightly concave, sometimes forming a small cavity, with an apex 
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ending in a small trichome, caducous. Petals white, with a light-pink apex, 6–6.5 × 5.7–6 mm, 
widely obovate, slightly convex, fleshy, base slightly atenuate, apex rounded to obcordate, 
margins entire, both surfaces papillose, adaxial surface apex covered sparsely with sessile or 
short-stalked glands. Stamens ten, 6–7.5 mm long, isomorphic; filaments 3.5–4.5 mm long, 
papillose, slightly widened at the base; thecae yellow, 2.5–3 mm long, oblong-subulate, 
slightly undulate, pore apical, introrse; connective prolonged 0.7–0.9 mm below the thecae, 
dorsally thickened (0.3–0.5 mm long). Ovary free, apex glabrous, 3-locular, placentation 
axillary; style ca. 6 mm long, curved at the apex, glabrous; stigma slightly capitate, papillose. 
Capsules bertolonidium-type, 5.5–7 × 6–7.5 mm; seeds 0.5–0.7 mm long, triangular, 
tuberculate at the apex. 
Distribution and conservation status. Bertolonia ruschiana occurs in the central region of 
the state of Espírito Santo, in three neighboring municipalities: Santa Leopoldina, Santa Maria 
de Jetibá and Santa Teresa (Fig. 7). Most populations were found in Santa Teresa, within 
three different conservation units and in several private properties. Two populations with 
several individuals were found inside the Augusto Ruschi Biological Reserve, a Brazilian 
Federal Conservation Unit with 3598 ha (IBAMA, 2000). A few specimens of B. ruschiana 
were collected in some trails inside the Santa Lúcia Ecological Station and the São Lourenço 
Municipal Natural Monument (also called “Caixa D’água”), kept by the Museu de Biologia 
Professor Mello Leitão (MBML). The first has 400 ha and the second has 363 ha, both 
covered with Atlantic Rainforest (Mendes & Padovan, 2000). Specimens of B. ruschiana 
usually are terrestrial or rupicolous herbs that inhabit moist and shaded slopes or rocks with 
shallow soil near water, but sometimes they are epiphytes growing on lower portions of tree 
trunks. It was collected with flowers from January to March and with fruits all year. 
According to IUCN (2014) criteria B1ab(ii) + B2ab(ii), with EOO (Extent of Occurrence) = 
298.881 km² and AOO (Area of Occupancy) = 68.000 km², this species should be classified 
as “endangered” (EN). It has been collected more than 30 times, inside three conservation 
units and several private properties. Nevertheless, its habitat is fragmented and the 
conservation of the species depends on the maintenance of these units.  
Paratypes. Brazil. Espírito Santo: Mun. Santa Leopoldina: Santo Antônio, 24 October 1988, 
fr., V. Krause s.n. (MBML 5295!); Bragança, Mata do Tyrol, prop.: Assunta Salvador, 31 
October 2006, fr., L.F.S. Magnago 1523 (MBML!); Califórnia, prop. de Albertino Kringer, 16 
March 2007, fr., A.P. Fontana et al. 3050 (MBML!, RB!, UPCB!). Mun. Santa Maria de 
Jetibá: São José do Rio Claro, terreno de L. Butke, 06 May 2001, fr., L. Kollmann et al. 3650 
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(MBML!). Mun. Santa Teresa: Estação Biológica da Caixa D’água, 11 April 1985, fr., W. 
Boone 333 (MBML!); Penha, 01 October 1985, fr., H.Q.B. Fernandes 1527 (MBML!); 
Cabeceira do Rio Saltinho, 03 July 1986, fr., H.Q.B. Fernandes 2003 (MBML!); Valão de 
São Lourenço, Estação Ecológica da Caixa D’água, 23 December 1993, fr., E. Bausen 53 
(MBML!, SPF!, UPCB!); Valão de São Lourenço, Estação Ecológica da Caixa D’água, 07 
January 1994, fl. and fr., E. Bausen 54 (MBML!, UPCB!, SPF!); Estação Biológica de Santa 
Lúcia, 17 January 1995, fr., C.C. Chamas and R.R. Santos 375 (MBML!); Estação Biológica 
de Santa Lúcia , 24 January 1995, fl., C.C. Chamas 380 (MBML!); 05 March 1999, fl. and fr., 
L. Kollmann et al. 2039 (MBML!); Estação Biológica de Santa Lúcia, 19 April 2000, fr., L. 
Kollmann et al. 2869 (MBML!); Valsugana Velha, Prop. Dr. Pedro, 06 June 2001, fr., L. 
Kollmann 3816 (MBML);Valsugana Velha, 23 June 2001, fr., A.P. Fontana et al. 132 
(MBML!); Valsugana Velha, Estação Biológica de Santa Lúcia, 14 September 2001, fr., L. 
Kollmann and E. Bausen 4553 (MBML!); Reserva Biológica de Nova Lombardia, 05 
February 2002, fl. and fr., L. Kollmann et al. 5499 (MBML!, UPCB!); Reserva Biológica 
Augusto Ruschi, 22 January 2003, fl., R.R. Vervloet et al. 1718 (MBML!); Nova Lombardia, 
Reserva Biológica Augusto Ruschi, estrada Marlene, 05 February 2003, fl., R.R. Vervloet et 
al. 1777 (MBML!, RB!, UPCB!); APP São Lourenço, Trilha Boa, 29 March 2003, fr., A.P. 
Fontana et al. 545 (MBML!, UPCB!); Nova Lombardia, Reserva Biológica Augusto Ruschi, 
trilha seguindo o córrego, 01 April 2003, fr., R.R. Vervloet and E. Bausen 2095 (MBML!); 
Reserva Biológica Augusto Ruschi, trilha da Cachoeira, 20 January 2005, fl., H.Q.H. 
Fernandes and R. Goldenberg 3373 (MBML!, UPCB!); Santo Henrique, 26 January 2005, fl., 
L. Kollmann 7308 (MBML!); Santo Henrique, beira da estrada, 26 January 2005, fl., L. 
Kollmann and A.P. Fontana 7328 (MBML!, UPCB!); Penha, prop. sr. Tabajara Ribeiro de 
Oliveira, 22 May 2005, fr., R.C. Britto 58 (MBML!); Santo Anselmo, terreno do M. 
Nandolfo, 830 m, 24 February 2006, fr., L. Kollmann et al. 8675 (MBML!); Julião, prop. Sr. 
João Luiz Rodrigues de Souza, 23 February 2007, fr., A.P. Fontana 2980 (MBML!); Nova 
Lombardia, Terreno do Furlani, 13 July 2007, fr., R. Goldenberg et al. 891 (MBML!, NY!, 
UPCB!); Lombardia, prop. de João Furlane, 19º48'9''S 40º32'14''W, 800 m, 4 May 2009, fr., 
A.P. Fontana et al. 5982 (MBML!, WAG); Nova Lombardia, terreno do Furlani, 7 February 
2011, fr. and fl., F.A. Michelangeli et al. 1604 (NY!; UPCB!); Nova Lombardia, terreno do 
Furlani, 7 February 2011, fl., F.A. Michelangeli et al. 1606 (NY!; UPCB!); Reserva Biológica 
Augusto Ruschi, 10 December 2012, fr., J.A. Lombardi 9819 (UPCB!); Reserva Biológica 
Augusto Ruschi, 27 November 2013, fr., L.F. Bacci and D.F. Lima 108 (UPCB!); Reserva 
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Biológica Augusto Ruschi, trilha da Roda D’água, 14 January 2016, fl. and fr., L.F. Bacci et 
al. 317 (MBML!, NY!, UEC!, UPCB!).  
Etymology. The epithet “ruschiana” honors the Brazilian naturalist Augusto Ruschi (1915-
1986), who fought against the deforestation of the Atlantic Forest, mainly in the state of 
Espírito Santo. In addition, the type locality of the species is in the Augusto Ruschi Biological 
Reserve. 
Remarks. Bertolonia ruschiana is characterized by the adaxial surface of the leaves, pedicels 
and hypanthium covered only with sessile or short-stalked glands, the leaves with 5 main 
acrodromous veins and ciliate margins, hypanthium widely campanulate, sepals widely ovate 
and fleshy, with triangular, slightly concave external teeth. The widely depressed-obovate, 
slightly convex and fleshy petals with the apex of the adaxial surface covered sparsely with 
sessile or short-stalked glands are also important for the recognition of the new species. 
Bertolonia ruschiana closely resembles B. nymphaeifolia. (for more details, see the diagnosis 
above).  
Several specimens of Bertolonia ruschiana had been determined as Bertolonia sanguinea, 
due to the similar vegetative morphology. Both species share the big leaves with cordate 
bases, and both surfaces of the leaf covered only with sessile or short-stalked glands, but B. 
sanguinea has hirsute petioles and eciliate leaf margins (Baumgratz, 1990). The morphology 
of the flowers is also different. Bertolonia sanguinea has sepals lacking external teeth (vs. 
sepals with a triangular, concave external teeth in B. ruschiana), longer flowers (18-23 mm 
vs. 8-9 mm), glabrous petals (vs. adaxial surface apex covered with sessile and short-stalked 
glands), longer stamens (18-19 mm long vs. 6-7.5 mm), these with an extension at the apex, 
forming a tube (vs. stamens without an extension at the apex). 
Acknowledgments 
The authors would like to thank Cláudio N. Fraga for the photos, Paulo Labiak, Rafaela 
Forzza, Ludovic Kollmann, André Fontana, Thuane Bochorny and Mônica Bolson for the 
help in the field, and also Helio B.Q. Fernandes and the staff at MBML (Museu de Biologia 






Bacci LF, Amorim AM, Michelangeli FA, Goldenberg R. 2016. A new species of 
Bertolonia (Melastomataceae) from southern Bahia, Brazil. Phytotaxa 265 (3): 251–
258. http://dx.doi.org/10.11646/phytotaxa.265.3.5 
Bachman S, Moat J, Hill AW, de la Torre J, Scott B. 2011. Supporting Red List threat 
assessments with GeoCAT: geospatial consevation assessment tool. Zookeys 150: 117–
126. 10.3897/zookeys.150.2109 
Baumgratz JFA. 1983–1985. Morfologia dos frutos e sementes de Melastomataceas 
brasileiras. Arquivos do Jardim Botânico do Rio de Janeiro 27: 113–155. 
Baumgratz JFA. 1990. O gênero Bertolonia Raddi (Melastomataceae): revisão taxonômica e 
considerações anatômicas. Arquivos do Jardim Botânico do Rio de Janeiro 30: 69–213. 
Baumgratz JFA. 2016. Bertolonia in Flora do Brasil 2020 em construção. Jardim Botânico 
do Rio de Janeiro. Disponível em: 
<http://floradobrasil.jbrj.gov.br/reflora/floradobrasil/FB9413>. Acesso em: 28 Jul. 2016 
Baumgratz JFA, Amorim AM, Jardim AB. 2011. Two new species of Bertolonia 
(Melastomataceae) from the Brazilian Atlantic Forest. Kew Bulletin 66: 273–279. 
10.1007/s12225-011-9281-0 
Camargo AC, Goldenberg R. 2011. Two new species of Leandra from Espírito Santo, 
Brazil. Brittonia 63(2): 220–226. 10.1007/s12228-010-9154-0 
Clausing G, Renner SS. 2001. Molecular phylogenetics of Melastomataceae and 
Memecylaceae: Implications for character evolution. American Journal of Botany 88: 
486–498.  
Dutra VF, Alves-Araújo A, Carrijo TT. 2015. Angiosperm checklist of Espírito Santo: using 
electronic tools to improve the knowledge of an Atlantic Forest biodiversity hotspot. 
Rodriguesia 66: 1145–1152. http://dx.doi.org/10.1590/2175-7860201566414 
Fraga CN, Saavedra MM. 2014. A new cauliflorous white-flowered species of Ouratea 




Fundação SOS Mata Atlântica & INPE 1993. Atlas da evolução dos remanescentes florestais 
da Mata Atlântica e ecossistemas associados no período de 1985-1990. São Paulo: 
Fundação SOS Mata Atlântica/INPE. 
Fundação SOS Mata Atlântica & INPE 2014. Atlas da evolução dos remanescentes florestais 
da Mata Atlântica e ecossistemas associados no período de 2005-2008. São Paulo: 
Fundação SOS Mata Atlântica/INPE/Instituto Sócio-ambiental (ISA). 
Giaretta A, Fraga CN. 2014. Two new Eugenia species (Myrtaceae) from the Brazilian 
Atlantic Forest. Phytotaxa 163(2): 113–120. 
http://dx.doi.org/10.11646/phytotaxa.163.2.5 
Goldenberg R, Bacci LF, and Bochorny T. 2016. Behuria, Bertolonia, Cambessedesia, 
Huberia e Mouriri, e chave de identificação de gêneros de Melastomataceae no estado 
do Paraná. Rodriguesia 67(2): 445–454. http://dx.doi.org/10.1590/2175-
7860201667215 
Goldenberg R, Fraga CN, Fontana AP, Nicolas AN, Michelangeli FA. 2012. Taxonomy 
and phylogeny of Merianthera (Melastomataceae). Taxon 61: 1040–1056. 
IBAMA – Instituto Brasileiro do Meio Ambiente e Recursos Renováveis 2000. Plano de 
Manejo da Reserva Biológica Augusto Ruschi. Vitória: Diretoria de Ecossistemas, 280 
pp. 
IUCN Standards and Petitions Subcommittee 2014. Guidelines for Using the IUCN Red 
List Categories and Criteria. Version 11 (February). Prepared by the IUCN species 
survival commission. IUCN Council, Gland, Switzerland and Cambridge, UK, 87 pp. 
Available from: http://www.iucnredlist.org/documents/RedListGuidelines.pdf (accessed 
19 July 2016). 
Mendes LS, Padovan MP. 2000. A Estação Ecológica de Santa Teresa, Espírito Santo. Bol. 
Mus. Biol. Mello Leitão 11/12: 7–34. 
Mori AS, Silva LAM, Lisboa G, Coradin L. 1989. Manual de manejo de herbário 
fanerogâmico. Ilhéus: Centro de Pesquisas do Cacau. 
Novelli FZ. 2010. A Reserva Biológica de Duas Bocas e seus vínculos com à história da 
conservação no Espírito Santo. Natureza on line 8(2): 57–59. 
235 
 
Radford AE, Dickison WC, Massey JR, Bell CR. 1974. Vascular Plant Systematics. New 
York: Harper & Row Publishers. 
Silva-Gonçalves KC, Baumgratz, JFA, Nunes-Freitas, AF. 2016. A new species of 
Bertolonia (Melastomataceae) from the Southeastern Brazilian Atlantic Forest. 
Phytotaxa 273(2): 115–121. http://dx.doi.org/10.11646/phytotaxa.273.2.2 
Thiers B. 2015. Index herbariorum: a global directory of public herbaria and associated 
staff. New York Botanical Garden’s Virtual Herbarium. Available from: 
http://sciweb.nybg.org/science2/IndexHerbariorum.asp (accessed 26 April 2016) 
Veloso HP, Rangel-Filho ALR, Lima JCA. 1991. Classificação da vegetação brasileira, 




















Flora do Espírito Santo: Bertolonia (Melastomataceae) 
 
 Lucas F. Bacci1 André M. Amorim2,3 & Renato Goldenberg4 
 
1Programa de Pós Graduação em Biologia Vegetal, Departamento de Botânica, Universidade Estadual de 
Campinas, São Paulo, Brasil  
2Departamento de Ciências Biológicas, Universidade Estadual de Santa Cruz, Ilhéus, Bahia, 45622-900, Brasil 
3Centro de Pesquisas do Cacau Herbário CEPEC, Caixa Postal 07, Itabuna, Bahia, 45600-970, Brazil 
4Universidade Federal do Paraná, Departamento de Botânica, Centro Politécnico, Caixa |Postal 19031, 
Curitiba, Paraná, 81531-970, Brasil 
 
























O presente estudo tem como objetivo contribuir para o conhecimento de Bertolonia 
(Melastomataceae) no estado do Espírito Santo, Brasil. O trabalho é baseado em análise 
morfológica de coleções depositadas em herbários, bibliografia específica e coletas de campo. 
Um total de nove espécies foram registradas, a maioria endêmica no estado, além de uma 
nova espécie (B. michelangeliana). São apresentadas uma chave de identificação atualizada, 
descrições, status de conservação e comentários sobre a distribuição das espécies. 
Palavras-chave: Bertolonieae, endemismo, Floresta Atlântica, taxonomia 
 
Abstract 
This study focuses on the species of Bertolonia (Melastomataceae) found in the state of 
Espírito Santo, Brazil. It is based on the analysis of herbarium collections, specific 
bibliography and collections in the field. A total of nine species were recorded for the state, 
most of them endemic to the state, with one new species (B. michelangeliana). An updated 
identification key, descriptions and comments about species distributions are also provided. 






















Melastomataceae Juss. é um grupo monofilético caracterizado pelas folhas com 
nervuras geralmente acródromas, flores radiais, bissexuais e diplostêmones, e estames com 
conectivo robusto, geralmente alongado e apendiculado (Clausing & Renner 2001). É a 
sétima maior família de angiospermas no estado do Espírito Santo, com 197 espécies 
distribuídas em 26 gêneros (BFG 2015; Dutra et al. 2015). A família começou a ser estudada 
extensivamente no estado apenas nas últimas duas décadas, com tratamentos locais ou 
estaduais (Goldenberg & Reginato 2006; Meirelles & Goldenberg 2012; Bacci et al. 2016c) e 
várias espécies novas foram descritas nos últimos dez anos (Goldenberg & Tavares 2007; 
Tavares et al. 2008; Goldenberg & Reginato 2009; Goldenberg & Kollmann 2010, 2016; 
Camargo & Goldenberg 2011; Caddah & Goldenberg 2012; Meirelles et al. 2012; Bacci & 
Goldenberg 2015; Iglesias et al. 2016; Meyer et al. 2016).  
Bertolonia Raddi é um gênero endêmico na Floresta Atlântica (Bacci et al. 2016a), e 
suas espécies habitam geralmente áreas sombreadas e úmidas, em locais com relevo 
acidentado (Baumgratz 1990). As características marcantes que circunscrevem o gênero são 
seu hábito herbáceo, anteras geralmente uniporosas, dorsalmente apendiculadas e os frutos 
secos, do tipo cápsulas obtriquetras (“bertolonídio”, segundo Baumgratz 1983-1985), com 
sementes que são dispersas pela chuva (Pizo & Morellato 2002). O gênero tem 25 táxons 
válidos, dos quais sete ocorrem no Espírito Santo (Flora do Brasil 2020; Bacci et al. 2016a). 
Sete espécies novas de Bertolonia foram descritas nos últimos seis anos (Baumgratz et 
al.2011; Bacci et al. 2016a, 2016b; Silva-Gonçalves et al. 2016), três delas endêmicas no 
estado (Bertolonia duasbocaensis Bacci & R. Goldenb., B. macrocalyx Bacci & R. Goldenb. 
e B. ruschiana Bacci & R. Goldenb.). Análises recentes de espécimes de herbário indicam 
nove espécies de Bertolonia no Espírito Santo, uma delas ainda não descrita. Aqui nós 
apresentamos o tratamento taxonômico para o gênero no estado do Espírito Santo com chave 
de identificação atualizada, descrições e comentários sobre a distribuição das espécies. 
Material e Métodos 
Os autores vêm coletando Bertolonia no Espírito Santo desde 2008, seguindo os 
procedimentos usuais para material botânico (Mori et al. 1989). Este estudo foi baseado em 
literatura específica (Baumgratz, 1990; Baumgratz et al. 2011; Bacci et al. 2016a) e na análise 
de espécimes depositados em CEPEC, CVRD, ESA, HUFU, K, MBM, MBML, NY, RB, 
SPF, UEC, UPCB, US, VIES (acrônimos segundo Thiers 2015, continuamente atualizado). 
Tendo em vista que três das espécies aqui tratadas (B. duasbocaensis, B. macrocalyx e 
B. ruschiana) foram recentemente descritas, e exatamente pelos mesmos autores daquele 
trabalho (Bacci et al. 2016a), não houve adição de novas coletas à amostragem já utilizada 
anteriormente e, desta forma, as descrições aqui apresentadas para estas três espécies são 
muito semelhantes (embora menos detalhadas) àquelas apresentadas no artigo de 2016. A 
chave de identificação para as espécies de Bertolonia no Espírito Santo apresentada aqui é 
uma atualização da versão publicada por Bacci et al. (2016a), com a inclusão de duas espécies 





Resultados e Discussão 
Taxonomia 
Bertolonia Raddi Mem. Mat. Fis. Soc. Ital. Sci. Modena, Pt. Mem. Fis. 18: 384 
Ervas terrestres, rupícolas ou hemiepífitas, raro reptantes; caule cilíndrico a quadrangular e 
levemente costado, ramos velhos plagiotrópicos, áfilos, jovens sustentando as folhas, eretos, 
revestidos por glândulas curto-pedunculadas (menores que 0,1 mm compr.), às vezes também 
com tricomas simples nos ramos, folhas, inflorescência e hipanto. Folhas opostas, 
ocasionalmente sub-opostas ou alternas; pecíolo glanduloso, glanduloso-piloso ou 
glanduloso-viloso, hirsuto ou viloso; lâmina plana ou bulada/foveolada, lanceolada a 
largamente elíptica, ovada, raro cordiforme, três a nove nervuras, mais um par marginal 
inconspícuo. Tirsóides escorpióides. Flores 5-meras, hipanto curto-cilíndrico a largamente 
campanulado, sépalas fusionadas ou não com os dentes externos. Pétalas brancas a rosas, 
ápice agudo, apiculado, com ou sem um tricoma simples no ápice, ou não apiculado, margem 
inteira ou ciliada no ápice, glabra ou com ápice da face adaxial esparsamente revestido por 
glândulas curto-pedunculadas (menores que 0,1 mm compr.). Estames 10, cremes ou 
amarelos; anteras oblongo-subulados ou longo-subulados deiscentes por um poro introrso ou 
extrorso; pedoconectivo prolongado abaixo das tecas, inapendiculado, giboso ou dorsalmente 
calcarado. Ovário glabro, estilete reto ou curvado no ápice. Frutos capsulares, tipo 
bertolonídeo (seguindo Baumgratz 1983-1985); sementes triangulares, tuberculadas no ápice. 
 
Chave de identificação para as espécies de Bertolonia no estado do Espírito Santo, Brasil 
(traduzida e adaptada de Bacci et al. 2016a). 
1. Folhas alternas; anteras deiscentes por um poro extrorso ......6. B. michelangeliana sp. nov. 
1’. Folhas opostas ou ocasionalmente sub-opostas; anteras deiscentes por um poro introrso ..2 
2. Lâminas foliares com superfície bulada/foveolada …………..........……..................……3 
3. Pecíolos vilosos; sépalas com margem inteira; pétalas 5,5−7 mm compr. ....................... 
.........................................................................................................................3. B. foveolata 
3’. Pecíolos hirsutos; sépalas com margem fimbriada; pétalas 7,5−8,5 mm compr. ............ 
.................................................................................................................. 9. B. wurdackiana 
2’. Lâminas foliares com superfície plana ..............................................................................4 
4. Lâminas foliares com superfície abaxial e/ou adaxial permanentemente cobertas com 
glândulas curto-pedunculadas e tricomas simples, longos ...............................................5 
5. Pecíolos com ápice hirsuto; flores 17,5−22 mm compr.; sépalas com margens curto-
fimbriadas; pétalas com margens inteiras; pedoconectivo dorsalmente 
calcarado.....................................................................................................2. B. formosa 
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5’. Pecíolos glanduloso-pilosos ou glanduloso-vilosos em toda sua extensão; flores ca. 
12 mm compr.; sépalas com margens inteiras; pétalas com margens ciliadas no ápice; 
conectivo inapendiculado ….....................................................................5. B. maculata 
4’. Lâminas foliares com superfícies abaxial e adaxial cobertas apenas com glândulas 
curto-pedunculadas........………….....................................………………………..6 
6. Lâminas foliares 5−8,5 × 4−6,5 cm, ovais a largamente elípticas, base aguda a 
obtusa …………………………………….………………….......….…..7. B. mosenii  
6’. Lâminas foliares 7,8−18,5 × 4,5−10 cm, lanceoladas a elípticas, base 
arredondada a levemente cordada .........................………..........................……...…7 
7. Hipanto coberto somente por glândulas curto-pedunculadas; pétalas 6−6,5 mm 
compr., largamente obovadas ...........................................................8. B. ruschiana 
7’. Hipanto coberto por glândulas sésseis ou curto-pedunculadas e por tricomas 
simples; pétalas 7−12 mm compr., irregularmente elípticas…................................8 
8. Flores 13,3−14,7 mm compr.; cálice com dentes externos ca. 1 mm compr., 
triangulares, revestidos somente por glândulas curto-pedunculadas; pétalas 
apiculadas (ca. 0.5 mm compr.), o apículo sem tricoma no ápice .......................... 
.................................................................................................1. B. duasbocaensis 
8’. Flores 9,5−11,2 mm compr.; cálice com dentes externos ca. 2 mm compr., 
ovados revestidos por glândulas curto-pedunculadas e também por tricomas 
simples, esparsos; pétalas apiculadas (ca. 1 mm compr.), o apículo com um 
tricoma simples no ápice .............................................................4. B. macrocalyx 
 
1. Bertolonia duasbocaensis Bacci & R. Goldenb., PeerJ 4: e2822, p. 3. 2016. Fig. 1. A, B 
Ervas 10–35 cm alt. Ramos, folhas e inflorescências revestidos por glândulas curto-
pedunculadas (menores que 0,1 mm compr.), ramos jovens esparsamente revestidos por 
tricomas simples. Folhas opostas, ocasionalmente sub-opostas; pecíolos 3–9,5 cm compr., 
com o mesmo indumento dos ramos; lâmina 7,8–11,7 × 4,5–9 cm, plana, elíptica, base 
arredondada a levemente cordada, ápice arredondado a levemente agudo, margem inteira a 
levemente crenulada, ciliada, face adaxial verde-escura, com uma faixa branca ao longo da 
nervura principal, face abaxial verde-clara a lilás, três a cinco nervuras principais. Tirsóides 
4,5–10,7 cm compr. Flores 13,3–14,7 mm compr. Hipanto 2,5–2,7 × ca. 2 mm, largamente 
campanulado, revestido por tricomas semelhantes ao das folhas, além de tricomas simples, 
longos, esparsos. Sépalas truncadas, dentes externos ca. 1 mm compr., triangulares, margem 
inteira, ambos revestidos somente por glândulas curto-pedunculadas. Pétalas brancas com 
ápice rósea-claro, 10,8–12 × 4,5–5 mm, irregularmente elípticas, base levemente atenuada, 
ápice agudo e apiculado (ca. 0.5 mm compr.), apículo sem tricoma no ápice, margem inteira, 
ambas superfícies papilosas, ápice da face adaxial com glândulas curto-pedunculadas 
esparsas. Estames 6–7 mm compr.; filetes 3.5–4 mm compr.; anteras amarelas, 2–3 mm 





Figura 1. Espécies de Bertolonia do Espírito Santo. A – Hábito de B. duasbocaensis. B – 
Frutos de B. duasbocaensis. C – Hábito de B. formosa. D – Flor de B. formosa. E – Hábito de 
B. foveolata. F – Frutos de B. foveolata. G – Inflorescência de B. macrocalyx (photo by C.N. 
Fraga). H – Hábito de B. mosenii. I – Frutos velhos de B. mosenii. J - Hábito de B. ruschiana. 
K – Flores de B. ruschiana. L – Hábito de B. wurdackiana. /Figure 1. Images of living plants 
of species of Bertolonia from Espírito Santo. A - Habit of B. duasbocaensis. B - Fruits of B. 
duasbocaensis. C – Habit of B. formosa. D – Flower of B. formosa. E – Habit of B. foveolata. 
F – Fruits of B. foveolata. G – Inflorescence of B. macrocalyx (photo by C.N. Fraga). H – 
Habit of B. mosenii. I - Old fruits of B. mosenii. J - Habit of B. ruschiana. K – Flowers of B. 
ruschiana. L – Habit of B. wurdackiana.  
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compr., dorsalmente calcarado. Estilete ca. 5 mm compr., curvado no ápice, glabro. Cápsula 
4–5 × 4,5–6 mm; sementes 0.4–0.5 mm compr.  
Material examinado: Cariacica, 10.I.2007, fl. e fr., A.P. Fontana 2584 (MBML, RB, 
UPCB), 10.I.2007, fl., L.C. Kollmann 9457 (MBML), 15.II.2008, fl., R.C. Forzza 5035 
(MBM, MBML, RB, UPCB), 20.VII.2008, fr., A.M. Amorim 7571 (MBM, RB, UPCB), 
22.VII.2008, fr., R. Goldenberg 1210 (MBML, RB, UPCB), 18.I.2009, fl. e fr., R. 
Goldenberg 1249 (MBML, RB, UPCB); Viana, 19.I.2009, fl., R. Goldenberg 1257 (MBML, 
RB, UPCB).  
Bertolonia duasbocaensis é endêmica no estado do Espírito Santo (Bacci et al. 2016a). A 
espécie caracteriza-se pelas folhas ovadas a elípticas com a base arredondada a levemente 
cordada recobertas somente por glândulas curto-pedunculados, pelas flores com hipanto 
campanulado, com sépalas truncadas e pelas pétalas apiculadas com o ápice revestido por 
tricomas curto-pedunculados na face adaxial (Bacci et al. 2016a). Bertolonia duasbocaensis 
foi coletada poucas vezes, e somente em dois municípios vizinhos (Cariacica e Viana; Fig. 
2C). Seus espécimes habitam encostas sombreadas e úmidas entre 500-600 m alt. e foram 
coletados com flores em janeiro e fevereiro e com frutos em janeiro, fevereiro e julho (Bacci 
et al. 2016a). De acordo com os parâmetros da IUCN (IUCN Standards and Petitions 
Subcommittee 2014), B. duasbocaensis foi classificada por Bacci et al. (2016a) como 
“criticamente ameaçada” (CR). 
 
2. Bertolonia formosa Brade, Arq. Jard. Rio Jan. 14: 224. 1956. Fig. 1 C, D 
Ervas 10–40 cm alt. Ramos, folhas, inflorescências e hipanto revestidos por glândulas curto-
pedunculadas (menores que 0,1 mm compr.) e tricomas simples, longos e esparsos. Folhas 
opostas, ocasionalmente sub-opostas; pecíolos 2,3–22 cm compr., com tricomas semelhantes 
aos dos ramos, hirsutos no ápice; lâmina 5,6–23 × 4–14 cm, plana, estreita a largamente 
elíptica, base cordada, ápice arredondado a agudo, margem esparsamente serreada e ciliada, 
face adaxial verde-escura, às vezes com uma faixa branca ou verde-clara ao longo da nervura 
principal, face abaxial verde-clara a lilás, cinco a sete nervuras principais. Tirsóides 4–8,2 cm 
compr. Flores 17,5–22 mm compr. Hipanto 5–5,4 × ca. 5 mm, curto-cilíndrico. Sépalas e 
dentes externos fusionados ca. 4 mm compr., triangulares, margem curto-fimbriada, ambas 
superfícies revestidas por glândulas curto-pedunculadas e tricomas simples. Pétalas brancas a 
rósea-claro, 8–13,5 × 7,5–12 mm, irregularmente obovadas, base levemente atenuada, ápice 
agudo e apiculado, apículo ca. 0.5 mm compr., sem tricoma no ápice, margem inteira, ambas 
superfícies papilosas, glabras. Estames 8–10 mm compr.; filetes 4,5–5,5 mm compr.; anteras 
amarelas, 3,5–4,5 mm compr., oblongo-subuladas, onduladas, poro introrso; pedoconectivo 
ca. 0,5 mm abaixo das tecas, dorsalmente calcarado. Estilete 7–8 mm compr., reto, com 
tricomas simples na base. Cápsula 7–9 × 6,2–9 mm; sementes 0,5–0,7 mm compr.  
Material examinado: Domingos Martins, 17.VI.1947, fl., P.L. Krieger 1266 (RB);  Vargem 
Alta [Cachoeiro de Itapemirim], 3.IX.1948, fr., A.C. Brade 19418 (RB), 10.V.1949, fr., A.C. 
Brade 19771 (RB), 21.XII.1949, fr., M. Moreira s.n. (RB 235760), 16.I.1986, fl., J.F.A. 
Baumgratz 348, 349, 350, 351 (RB), 17.I.2000, fl., C.M. Sakuragui 890 (UPCB), 7.XII.2008, 
fl., G.R. Souza 148 (UPCB), 3.I.2009, G.R. Souza fl., 165 (UPCB), 31.XII.2013, fl., R. 
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Goldenberg 1702 (UPCB), 21.I.2016, fl. e fr., L.F. Bacci 328 (NY, UEC, UPCB), 21.I.2016, 
fl. e fr., L.F. Bacci et al. 330 (NY, UEC, UPCB). 
Bertolonia formosa é endêmica no estado do Espírito Santo (Flora do Brasil 2020). A espécie 
caracteriza-se pelos pecíolos hirsutos no ápice, folhas recobertas por glândulas curto-
pedunculadas e tricomas simples esparsos e pelas flores com sépalas com margens curto-
fimbriadas. A espécie possivelmente encontra-se ameaçada, pois poucos espécimes foram 
coletados, apenas nos municípios de Vargem Alta e Domingos Martins, nenhum deles dentro 
de áreas de proteção (Fig. 2B). A espécie habita encostas úmidas e sombreadas entre 700-800 
m alt. (Baumgratz 1990) e foi coletada com flores em dezembro e janeiro e frutos em maio e 
junho. 
 
3. Bertolonia foveolata Brade, Arq. Jard. Rio Jan. 14: 226. 1956. Fig. 1 E, F 
Ervas 15–20 cm alt. Ramos, folhas, inflorescências e hipanto revestidos por glândulas curto-
pedunculadas (menores que 0,1 mm compr.) e tricomas simples, longos. Folhas opostas, 
ocasionalmente sub-opostas; pecíolos 1,5–6 cm compr., com tricomas semelhantes aos dos 
ramos, vilosos; lâmina 6,4–20 × 3–10,5 cm, bulada/foveolada, estreita a largamente elíptica, 
base cordada, ápice agudo a obtuso, margem esparsamente serreada, ciliada, face adaxial 
verde-escura, às vezes verde-clara ao longo da nervura principal, face abaxial verde-clara a 
lilás, três a cinco nervuras principais. Tirsóides 7,5–13,2 cm compr. Flores 10–12 mm compr. 
Hipanto ca. 2,5 × 1,8–2 mm, curto-cilíndrico. Sépalas e dentes externos fusionados 1,4–2 mm 
compr., elípticas, margem inteira, ambas superfícies revestidas somente por glândulas curto-
pedunculadas. Pétalas brancas a róseo-claras, 5,5–7 × 3–7 mm, irregularmente elípticas a 
obovadas, base levemente atenuada, ápice agudo, não apiculado, margem inteira, não ciliada, 
ambas superfícies papilosas, glabras. Estames 6–6,5 mm compr.; filetes 3–3,5 mm compr.; 
anteras amarelas, 2,5–3 mm compr., oblongo-subuladas, onduladas, poro introrso; 
pedoconectivo ca. 0,5 mm abaixo das tecas, dorsalmente calcarado. Estilete ca. 5 mm compr., 
curvado no ápice, glabro. Cápsula 5–7 × 6–6,5 mm; sementes 0,5–0,7 mm compr.  
Material examinado: Vargem Alta [Cachoeiro de Itapemirim], 2.IX.1948, fr., A.C. Brade 
19411 (RB), 5.V.1949, fr., A.C. Brade 19998 (RB), 22.XII.1949, fl., M. Moreira s.n. 
(MBML, RB 541357), 22.XII.1949, fl., M. Moreira s.n. (MBML, RB 662440), 22.XII.1949, 
fl., M. Moreira s.n. (MBML, RB 662348), 16.I.1986, fr., J.F. Baumgratz 352-355 (RB), 
21.I.2016, fr., L.F. Bacci 329 (NY, UEC, UPCB).  
Bertolonia foveolata é endêmica no Espírito Santo (Flora do Brasil 2020). A espécie 
caracteriza-se pelas folhas com superfície bulada/foveolada, pecíolos vilosos e pelas sépalas 
com margem inteira. Assim como B. formosa, nenhuma de suas poucas populações ocorre 
dentro de alguma área de proteção e possivelmente encontra-se ameaçada. Seus espécimes 
ocorrem simpatricamente com os de B. formosa, no município de Vargem Alta (Fig. 2C). Eles 
habitam encostas úmidas e sombreadas entre 700-800 m alt. (Baumgratz 1990) e foram 






Figura 2. Mapa com a distribuição das espécies de Bertolonia no Espírito Santo. A – 
América do Sul, com o Espírito Santo em cinza. B. Distribuição de B. formosa ( ), B. 
macrocalyx ( ), B. mosenii ( ) e B. ruschiana ( ). C. Distribuição de B. duasbocaensis ( ), 
B. foveolata ( ), B. maculata ( ) e B. wurdackiana ( )./Figure 2. Map with the distribution 
of Bertolonia in the state of Espírito Santo. A – South America, the state of Espírito Santo in 
grey. B. Distribution of B. formosa ( ), B. macrocalyx ( ), B. mosenii ( ) and B. ruschiana (
). C. Distribution of B. duasbocaensis ( ), B. foveolata ( ), B. maculata ( ), B. 







4. Bertolonia macrocalyx Bacci & R. Goldenb., PeerJ 4: e2822, p. 8. 2016. Fig. 1G 
Ervas ca. 20 cm alt. Ramos, folhas, inflorescências e hipanto revestidos por glândulas curto-
pedunculadas (menores que 0,1 mm compr.). Folhas opostas, ocasionalmente sub-opostas; 
pecíolos 1,5–5,3 cm compr., também com tricomas simples, longos, concentrados no ápice; 
lâmina 10–13,5 × 4,7–6,3 cm, plana, estreitamente elíptica a lanceolada, base levemente 
cordada, ápice arredondado a levemente agudo, margem inteira a levemente crenulada e 
ciliada, face adaxial verde-escura, com uma faixa verde-clara ao longo da nervura principal, 
face abaxial verde-clara a lilás, três a cinco nervuras principais. Tirsóides 11,3–16,2 cm 
compr. Flores 9,5–11,2 mm compr. Hipanto 2,5–2,7 × 2 mm, curto-cilíndrico, além de 
tricomas simples, longos, esparsos. Sépalas truncadas, dentes externos ca. 2 mm compr., 
ovados, ambos revestidos somente por glândulas curto-pedunculadas. Pétalas brancas com o 
ápice rósea-claro, 7–8,5 × 3–3,5 mm, irregularmente elípticas, base levemente atenuada, ápice 
agudo e apiculado (ca. 0.5 mm compr.), apículo com um tricoma simples no ápice, margem 
inteira, ambas superfícies papilosas, ápice da face adaxial com glândulas curto-pedunculadas 
esparsas. Estames 6–6,5 mm compr.; filetes 3.5–4 mm compr.; anteras amarelas, 2–2,5 mm 
compr., oblongo-subuladas, levemente onduladas, poro introrso; pedoconectivo ca. 1,5 mm 
abaixo das tecas, dorsalmente calcarado. Estilete ca. 5 mm compr., curvado no ápice, glabro. 
Cápsulas 3,5–5 × 4,5–5,3 mm; sementes não vistas. 
Material examinado: Cariacica, 6.V.2008, fr., C.N. Fraga 2049 (MBML, RB, UPCB); 
Viana, 17.I.2009, fl., R. Goldenberg 1235 (MBML, RB, UPCB).  
Bertolonia macrocalyx é endêmica no estado do Espírito Santo (Bacci et al. 2016a). A espécie 
caracteriza-se pelas folhas recobertas por glândulas curto-pedunculadas, flores com sépalas 
truncadas e dentes externos ovados e ciliados e pelas pétalas curto-apiculadas com o ápice 
recoberto por glândulas curto-pedunculadas na face adaxial. Bertolonia macrocalyx foi 
coletada somente duas vezes em municípios vizinhos (Cariacica e Viana; Fig. 2B), fora dos 
limites da Reserva Biológica de Duas Bocas, na encosta de estrada ou dentro de propriedades 
privadas. Seus espécimes habitam encostas úmidas e sombreadas entre 500–600 m alt (Bacci 
et al. 2016a). Coletada com flores em janeiro e com frutos em janeiro, maio e junho. De 
acordo com os parâmetros da IUCN (IUCN Standards and Petitions Subcommittee 2014), B. 
duasbocaensis foi classificada por Bacci et al. (2016a) como “criticamente ameaçada” (CR). 
 
5. Bertolonia maculata DC., Prodr. 3: 114. 1828. 
Ervas 5–20 cm alt. Ramos, folhas, inflorescência e hipanto revestidos por glândulas curto-
pedunculadas (menores que 0,1 mm compr.) e também tricomas simples, longos. Folhas 
opostas, ocasionalmente sub-opostas; pecíolos 0,5–6 cm compr., com tricomas semelhantes 
aos dos ramos, glanduloso-piloso ou glanduloso-viloso em toda sua extensão; lâmina 4–15 × 
2,2–10 cm, plana, largamente elíptica a ovada, base cordada, ápice arredondado a obtuso, 
margem levemente crenulada, ciliada, face adaxial verde-escura, às vezes com uma faixa 
vinácea ao longo da nervura principal, face abaxial verde-clara, três a cinco nervuras 
principais. Tirsóides 5–10 cm compr. Flores ca. 12 mm compr. Hipanto 2,5–4 × 3,2–4 mm, 
cilíndrico, revestido por tricomas semelhantes aos das folhas, além de tricomas simples, 
longos. Sépalas e dentes externos fusionados 1,5–2,5 mm compr., ovados, margem inteira, 
revestidos por indumento semelhante ao do hipanto. Pétalas rosas, 7,5–9 × 3,5–4 mm, 
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obovadas, base levemente atenuada, ápice agudo e apiculado, apículo ca. 0.7 mm compr., sem 
tricoma no ápice, margem inteira, ciliada no ápice, glabras. Estames 6–8 mm compr.; filetes 
3–4 mm compr.; anteras amarelas, 3–4 mm compr., oblongo-lineares, levemente onduladas, 
poro introrso; pedoconectivo ca. 1 mm abaixo das tecas, inapendiculado. Ovário glabro; 
estilete ca. 7 mm compr., reto, glabro. Cápsula 4,5–7 × 7–10 mm; sementes 0,5–0,8 mm 
compr. 
Material examinado: Aracruz, 4.XI.2009, fr., D.A. Folli 6456 (CVRD); Domingos Martins, 
7.V.1985, fr., G. Martinelli 10864 (RB); Linhares, 14.XII.1981, fl., H.C. Lima 1656 (SPF, 
RB), 12.V.1985, fl., G. Martinelli 10967 (RB), 23.III.1986, fl., M. Sobral 4721 (CVRD, RB), 
15.X.1992, fl., G.G. Hatschbach 58152 (NY, MBM, UPCB),10.XI.1994, fr., D.A. Folli 2416 
(CVRD), 7.X.2002, fr., D.A. Folli 4366 (CVRD), 25.V.2007, fr., G.S. Siqueira 314 (CVRD), 
19.IV.2011, fr., D.F. Lima 257 (ESA, UPCB), 17.V.2014, fr., C. Snak & C. Silva 1167 
(CVRD); Nova Venécia, 15.XI.1953, fr., A.P. Duarte 3708 (RB), fr., 15.XI.1953, A.P. Duarte 
3692 (RB), 15.XI.1953, fr., A.P. Duarte 3923 (RB), 15.IV.2009, fl. e fr., C.N. Fraga 2525 
(MBML, UPCB); Santa Teresa, 7.XI.1986, fl., G. Martinelli 11893 (RB); São Mateus, 
15.V.1977, fl. e fr., G. Martinelli 2210 (RB); Sooretama,22.VII.1969, fl. e fr., D. Sucre 5739 
(RB), 26.IIX.2012, fr., T.B. Flores & G.O. Romão 1176 (RB, UPCB), 24.IIX.2007, fl., R. 
Tsuji 2056 (CVRD).  
Bertolonia maculata ocorre nos estados do Espírito Santo e Bahia (Baumgratz 1990; Flora do 
Brasil 2020). A espécie caracteriza-se pelos pecíolos glanduloso-pilosos ou glanduloso-
vilosos, pelas folhas largamente elíptica a ovada com a base cordada, revestidas por 
glândulas curto-pedunculadas e tricomas simples, pelas flores com pétalas rosadas com 
margens ciliadas no ápice e estames com pedoconectivo inapendiculado. Bertolonia 
maculata é a espécie mais coletada e amplamente distribuída no estado, tendo sido coletada 
em sete municípios. Algumas de suas populações são encontradas dentro da Reserva Florestal 
Vale do Rio Doce (Fig. 2C). Espécimes foram encontrados em encostas úmidas e sombreadas, 
a sua maioria em Florestas de Tabuleiro. Coletada com flores em abril, maio, julho, agosto, 
outubro e dezembro e com frutos em abril, maio, agosto, outubro e novembro. 
 
6. Bertolonia michelangeliana Bacci & R. Goldenb. sp. nov. Figs. 3-5 
Tipo. Brasil. Espírito Santo: Santa Leopoldina, Pedra Branca, Mata na Serra Santa Lúcia, 
prop.: Cristiano Bremencampi, 20° 1' 36" S 40° 29' 32" O, alt. 300-600 m, 30 novembro 2007, 
fl. e fr., V. Demuner, T.A. Cruz & M. Belisário 4654 (Holótipo: MBML!)  
Diagnose 
Bertolonia michelangeliana is similar to B. alternifolia Baumgratz, Amorim & A.B. Jardim. 
Both share alternate leaves and anthers dehiscent through an extrorse pore. However, the new 
species is sparsely covered with unbranched trichomes, caducous on branches (vs. densely 
covered with persistent unbranched trichomes throughout in B. alternifolia), usually longer 
petioles, 3.2–13.6 cm long (vs. shorter petioles, 1.8–5.5 cm long), leaves with 7–9 main veins 
(vs. leaves with 3–5 main veins), shorter flowers, 12–14 mm long (vs. longer flowers, 19.5–
22.5 mm long), pedicels covered only with short-stalked glands (vs. pedicels also covered 
with unbranched trichomes) and smaller petals, 10–13 × 6–7.2 mm, white to light pink (vs. 




Ervas 10–20 cm alt., terrestres, rupícolas, reptantes; raízes adventícias ramificadas, crescendo 
ao longo do caule, maiores em sua porção basal; ramos 4–6 mm larg., arredondados e 
levemente costados, plagiotrópicos, ramos velhos plagiotrópicos, áfilos, jovens sustentando as 
folhas, eretos. Ramos jovens, pecíolos e inflorescência revestidos por glândulas curto-
pedunculadas (menores que 0,1 mm compr.) e tricomas simples longos (ca. 2 mm compr.). 
Folhas alternas; pecíolos 3,2–13,6 cm compr., cilíndricos, revestidos por tricomas 
semelhantes aos dos ramos, hirsutos; lâmina 5,5–11,7 × 4,2–8 cm, plana, largamente ovada a 
elíptica, raro cordiforme, cartácea, base cordada a cordado-lobada, ápice arredondado a 
retuso, margem inteira, raro levemente denteada, ciliada, face adaxial verde-escura, abaxial 
verde-clara a vinácea, ambas revestidas por glândulas curto-pedunculadas e tricomas simples, 
longos, mais densos na face adaxial, sete a nove nervuras, mais um par marginal que não 
alcança o ápice da folha, basais, nervuras principais na face abaxial com domácias em suas 
bases. Tirsóides 5,5–12 cm compr. (16,3–20 cm compr. em infrutescências velhas), terminais 
(mas pseudo-terminais nos espécimes com frutos velhos), com um par de paracládios, estes 
cimosos, escorpioides, ramos esverdeados a amarronzados; bractéolas 0,5–0,6 mm compr., 
estreitamente triangulares, ápice acuminado, ambas superfícies revestidas por glândulas curto-
pedunculadas. Flores 5-meras, 12–14 mm compr., pedicelos ca. 1 mm compr., revestidos por 
glândulas curto-pedunculadas. Hipanto verde-claro, 2–2,5 × ca. 2 mm, arredondado, 10-
costado, com tricomas semelhantes aos do pedicelo e tricomas simples, longos. Cálice caduco 
nos frutos, tubo ca. 0,8 mm compr., sépalas e dentes externos fusionados 3–4 mm compr., 
longo-triangulares a elípticos, margem inteira, ciliada no ápice, verde-claras, revestida por 
indumento semelhante ao do hipanto. Pétalas brancas a róseo-claras, 10–13 × 6–7,2 mm, 
elípticas a obovadas, base arredondada, ápice agudo e apiculado, apículo ca. 0,5 mm compr., 
sem tricoma no ápice, margem inteira, ambas superfícies papilosas, glabras. Estames 10,9–
11,5 mm compr., isomórficos; filetes 6–7 mm compr., papilosos, levemente engrossados na 
base; anteras amarelas, 4–5,3 mm compr., longo-subuladas, levemente onduladas, com o 
ápice alongado, poro extrorso; pedoconectivo ca. 1 mm compr., inapendiculado, raro giboso 
dorsalmente. Ovário livre, ápice glabro, 3-locular, placentação axilar; estilete ca. 12 mm 
compr., reto, glabro; estigma levemente capitado, papiloso. Cápsula tipo bertolonídio, 5–7 × 
6,2–7,5 mm; sementes ca. 0,6 mm compr., triangulares, tuberculadas nos ângulos dorsais. 
Distribuição e status de conservação: Bertolonia michelangeliana foi coletada somente no 
estado do Espírito Santo. Os espécimes estão distribuídos em quatro municípios (Cariacica, 
Marilândia, Santa Leopoldina e Santa Teresa; Fig. 5), todos localizados na região central do 
estado. Somente uma população foi encontrada dentro de uma área de proteção. A Reserva 
Biológica de Duas Bocas é uma área de proteção permanente mantida pelo governo do estado 
(IEMA/ES), cuja área abriga fragmentos bem preservados de Floresta Ombrófila Densa 
Submontana e protege espécies ameaçadas da fauna e flora brasileiras (Novelli 2010). No 
último ano, duas novas e ameaçadas espécies de Bertolonia foram descritas para Duas Bocas, 
B. duasbocaensis e B. macrocalyx (Bacci et al. 2016a). Espécimes de B. michelangeliana são 
predominantemente rupícolas em pequenos afloramentos rochosos dentro da mata, às vezes 
rastejantes ou hemiepífitos em ambientes úmidos e sombreados. Coletada com flores em 
janeiro e novembro e frutos em janeiro, fevereiro a maio e novembro. De acordo com a IUCN 




Figure 3. Bertolonia michelangeliana. A – Hábito. B – Ramo e pecíolos. C – Pecíolo 
evidenciando as glândulas curto-pedunculadas e tricomas simples. D – Lâmina foliar, face 
abaxial. E – Flor. F – Botão floral. G – Inflorescência com botões florais. H – Fruto velho. [A 
e H, a partir de R. Goldenberg & F. Michelangeli 898 (MBML) e B-G, a partir de L.F. Bacci 
et al. 381 (NY)]./Figure 3. Bertolonia michelangeliana. A – Habit. B – Branch and petioles. 
C – Petiole covered with sessile and short-stalked glands and unbranched trichomes. D – 
Abaxial surface of the leaf blade. E – Inflorescence with flower buds. F – Flower bud. G – 
Flower. H – Old fruit. [A and H from R. Goldenberg & F. Michelangeli 898 (UPCB) and B-G 
from L.F. Bacci et al. 381 (NY)] 
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(Extensão de Ocorrência) = 635,735 km² e AOO (Área de Ocupação) = 36,000 km² , B. 
michelangeliana deve ser classificada como “em perigo” (EN). 
Material examinado: Cariacica, 10.IV.2009, fr., J. Meirelles 303 (RB); Marilândia, 
25.V.2006, fr., V. Demuner 2341 (MBML), 14.VI.2007, fl. e fr., V. Demuner 4273 (MBML); 
Santa Leopoldina, 19.II.2006, fr., V. Demuner 1851 (MBML), 30.III.2006, fl. e fr., V. 
Demuner 2148 (MBML),19.I.2007, fr., R.C. Britto 157 (MBML), , 16.V.2006, fr., L.F.S. 
Magnago 973 (MBML), fr., 13.III.2007, V. Demuner 3141 (MBML), 17.IV.2007, fr., V. 
Demuner 3569 (MBML), 29.I.2008, fl. e fr., V. Demuner 4913 (MBML), 16.IV.2013, fr., 
R.C. Forzza 7498 (RB), 11.IV.2009, fr., R. Goldenberg 1442 (CEPEC, MBML, RB); Santa 
Teresa, 23.II.2007, fr., A.P. Fontana 2981 (MBML, RB), fr., R. Goldenberg 898 (UPCB); 
Localidade desconhecida, cultivada na estufa do Jardim Botânico de Nova Iorque, fl. e fr., 
14.VII.2016, L.F. Bacci 381 (NY). 
Etimologia: O epíteto “michelangeliana” homenageia Dr. Fabián A. Michelangeli do Jardim 
Botânico de Nova Iorque. Além de um dos principais especialistas em filogenia e taxonomia 
de Melastomataceae, o homenageado nos indicou os indivíduos cultivados na estufa do 
Jardim Botânico de Nova Iorque.  
Discussão: Bertolonia michelangeliana caracteriza-se pelas folhas alternas revestidas por 
glândulas curto-pedunculadas, e tricomas simples, longos, mais densos na face adaxial da 
lâmina, pelas pétalas brancas a rosadas e anteras longo-subuladas, deiscentes por um poro 
extrorso. A espécie assemelha-se a B. alternifolia, que também possui folhas alternas e é 
endêmica da Bahia. No entanto, B. michelangeliana distingue-se por ser esparsamente 
recoberta por tricomas simples, caducos nos ramos (vs. planta densamente recoberta por 
tricomas simples em B. alternifolia), pecíolos mais longos, 3,2–13,6 cm compr. (vs. pecíolos 
mais curtos, 1,8–5,5 cm compr.), lâmina foliar com 7–9 nervuras principais (vs. lâmina foliar 
3–5 nervuras principais), flores menores, 12–14 mm compr. (vs. flores maiores, 19,5–22,5 
mm compr.), pedicelos recobertos somente por glandulas curto-pedunculadas (vs. pedicelos 
recobertos também por tricomas simples) e pelas pétalas menores, 10–13× 6–7,2 mm, brancas 
a rosadas (vs. pétalas maiores, 16–18 × 8,5–10 mm, róseas). Bertolonia michelangeliana 
parece ser morfologicamente próxima a B. maculata DC., distribuída nos estados da Bahia e 
Espírito Santo (Flora do Brasil 2020) e a B. marmorata (Naudin) Naudin, com ocorrência nos 
estados da Bahia, Pernambuco e Alagoas (Flora do Brasil 2020), com base no tipo de 
indumento e forma dos estames. Bertolonia michelangeliana difere dessas duas espécies 
principalmente pelas folhas alternas (vs. opostas em B. maculata e B. marmorata), pétalas 
brancas a rosa-claras e estames amarelos (vs. pétalas rosas e estames creme) e anteras 










Figura 4. Mapa com os pontos de coleta de Bertolonia michelangeliana. /Figure 4. Map with 

















Figura 5. Bertolonia michelangeliana. A – Hábito. B – Lâmina foliar, face abaxial. C – 
Lâmina foliar, face adaxial. D – Flor, secção longitudinal. E – Botão floral. F – Pétala. G – 
Estames. [A, a partir V. Demuner 4654 (MBML) e B-G, a partir de L.F. Bacci 381 
(NY)]./Figure 5. Bertolonia michelangeliana. A – Habit. B – Abaxial surface of the leaf 
blade. C – Adaxial surface of the leaf blade. D – Longitudinal section of the flower. E – 
Flower bud. F – Petal. G – Stamens. [(A from V. Demuner 4654 (MBML) and B-G from L.F. 
Bacci 381 (NY)]. 
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7. Bertolonia mosenii Cogn. in Mart., Fl. bras. 14(4): 55. 1886. Fig. 1 H, I 
Ervas ca. 15 cm alt. Ramos e pecíolos revestidos por glândulas curto-pedunculadas (menores 
que 0,1 mm compr.) e também por tricomas simples, longos, caducos. Folhas opostas, 
ocasionalmente sub-opostas; pecíolos 2,8–5,5 cm compr., com tricomas semelhantes aos dos 
ramos; lâmina 5–8,5 × 4–6,5 cm, plana, ovada a largamente elíptica, base aguda a obtusa, 
ápice agudo, margem serreada e ciliada, face adaxial verde-escura, face abaxial verde-clara, 
ambas revestidas por glândulas curto-pedunculadas, três nervuras principais. Tirsóides 6–7 
cm compr. Flores não vistas. Cápsula 5–7 × ca. 6 mm; sementes não vistas. 
Material examinado: Castelo, 15.X.2008, fr., C.N. Fraga 2249 (MBML, RB, UPCB), 
19.V.2010, fr., J. Meirelles 449 (RB).  
Apesar de Bertolonia mosenii ser a espécie com a maior distribuição dentro do gênero, 
ocorrendo em Santa Catarina, Paraná, São Paulo, Minas Gerais e Rio de Janeiro (Baumgratz 
1990; Flora do Brasil 2020), é pouco coletada no estado do Espírito Santo. Os dois espécimes 
examinados foram coletados no município de Castelo, dentro do Parque Estadual do Forno 
Grande (Fig. 2B). Ao contrário de sua distribuição no sul do país, B. mosenii é raramente 
encontrada no Espírito Santo e sua preservação no estado depende da manutenção do Parque. 
Apesar de não ter sido coletada com flores, os espécimes tem caracteres vegetativos que 
possibilitam a identificação da espécie, como as folhas pequenas ovadas a largamente 
elípticas com base aguda ou obtusa. Coletada em Floresta Ombrófila Densa Altomontana 
entre 1200–1300 m alt., com frutos em maio e outubro. 
8. Bertolonia ruschiana Bacci & R. Goldenb., PeerJ 4: e2822, p. 12. 2016. Fig. 1 J, K 
Ervas 10–40 cm alt. Ramos, folhas, inflorescência e hipanto revestidos por glândulas curto-
pedunculadas (menores que 0,1 mm compr.). Folhas opostas, ocasionalmente sub-opostas; 
pecíolos 1,5–6,4 cm compr., com tricomas semelhantes aos dos ramos, também com tricomas 
simples, longos, concentrados no ápice; lâmina 9–18,5 × 4,5–10,5 cm, plana, ovada a 
largamente elíptica, base levemente cordada, ápice arredondado a levemente agudo, às vezes 
mucronulado, margem crenulada, ciliada, face adaxial verde-escura ou com uma faixa verde-
clara ou branca ao longo da nervura principal, face abaxial verde-clara a lilás, cinco nervuras 
principais. Tirsóides 3,2–9,5 cm compr. Flores 8–9 mm compr. Hipanto 2–2,5 × ca. 2 mm, 
largamente campanulado. Sépalas ca. 1,5 mm compr., largamente ovadas, margem inteira, 
com tricomas semelhantes aos do hipanto, às vezes com um tricoma simples na ponta das 
costas entre as sépalas, dentes externos 0,5–0,7 mm compr., triangular, levemente côncavo. 
Pétalas brancas com o ápice rósea-claro, 6–6,5 × 5,7–6 mm, largamente obovadas, base 
levemente atenuada, ápice agudo a obcordado, não apiculado, margem inteira, ambas 
superfícies papilosas, ápice da face adaxial com glândulas curto-pedunculadas esparsas. 
Estames 6–7,5 mm compr.; filetes 3,5–4,5 mm compr.; anteras amarelas, 2,5–3 mm compr., 
oblongo-subuladas, levemente onduladas, poro introrso; pedoconectivo 0,7–0,9 mm compr., 
dorsalmente calcarado. Estilete ca. 6 mm compr., curvado no ápice, glabro. Cápsula 5,5–7 × 
6–7,5 mm; sementes 0,5–0,7 mm compr. 
Material examinado: Atílio Vivacqua, 26.I.1994, fr., E. Bausen 60 (MBML, SPF, UPCB); 
Santa Leopoldina, 24.X.1988, fr., V. Krause s.n. (MBML 5295), 31.X.2006, fr., L.F.S. 
Magnago 1523 (MBML), 16.III.2007, fr., A.P. Fontana 3050 (MBML, RB, UPCB); Santa 
Maria de Jetibá, 6.V.2001, fr., L.C. Kollmann 3650 (MBML); Santa Teresa, 11.IV.1985, fr., 
253 
 
W. Boone 333 (MBML), 1.X.1985, fr., H.Q.B. Fernandes 1527 (MBML), 3.VII.1986, fr., 
H.Q.B. Fernandes 2003 (MBML), 5.III.1990, fl., L.C. Kollmann 2039 (MBML), 23.XII.1993, 
fr., E. Bausen 53 (MBML, SPF, UPCB), 7.I.1994, fl. e fr., E. Bausen 54 (MBML, SPF, 
UPCB), 17.I.1995, fr., C.C. Chamas 375 (MBML), 24.I.1995. fl., C.C. Chamas 380 
(MBML), 5.III.1999, fl. e fr., L.C. Kollmann 2039 (MBML), 19.IV.2000, fr., L.C. Kollmann 
2869 (MBML), 6.VI.2001, fr., L.C. Kollmann 3816 (MBML), 23.VI.2001, fr., A.P. Fontana 
132 (MBML), 6.VI.2001, fr., L.C. Kollmann 3816 (MBML), 14.IX.2001, fr., L.C. Kollmann 
4553 (MBML, RB), 5.II.2002, fl. e fr., L.C. Kollmann, L. 5499 (MBML, RB, UPCB), 
22.I.2003, fl., R.R. Vervloet 1718 (MBML), 5.II.2003, fl., R.R. Vervloet 1777 (MBML, RB, 
UPCB), 29.III.2003, fr., A.P. Fontana 545 (MBML, UPCB), 1.IV.2003, fr., R.R. Vervloet 
2095 (MBML), 20.I.2005, fl., H.Q.B. Fernandes 3373 (MBML, UPCB), 26.I.2005, fl., L.C. 
Kollmann 7308 (MBML), 26.I.2005, fl., L.C. Kollmann 7328 (MBML), 22.V.2005, fr., R.C. 
Britto 58 (MBML), 24.II.2006, fr., L.C. Kollmann 8675 (MBML), 23.II.2007, fr., A.P. 
Fontana 2980 (MBML, RB), 10.VII.2007, fr., R. Goldenberg 891 (UPCB), 13.VII.2007, fr., 
R. Goldenberg 897 (UPCB), 4.V.2009, fr., A.P. Fontana 5982 (MBML), 7.II.2011, fl. e fr., 
F.A. Michelangeli 1604 (NY), 7.II.2011, fr., F.A. Michelangeli 1606 (NY), 10.XII.2012, fr., 
J.A. Lombardi 9819 (UPCB), 27.XI.2013, fr., L.F. Bacci & D.F. Lima 108 (UPCB), 
14.I.2016, fl. e fr., L.F. Bacci 317 (MBML, NY, UEC, UPCB), 14.I.2016, fl. e fr., L.F. Bacci 
321 (MBML, NY, UEC, UPCB). 
Bertolonia ruschiana é endêmica do Espírito Santo. A espécie caracteriza-se pela face adaxial 
das folhas, pedicelos e hipanto recobertos somente por glândulas curto-pedunculadas, sépalas 
ovadas e dentes externos triangulares e levemente côncavos e pelas pétalas com o ápice 
revestido por glândulas curto-pedunculadas na face adaxial. Bertolonia ruschiana foi coletada 
várias vezes na região central do estado, em três municípios (Santa Leopoldina, Santa Maria 
do Jetibá e Santa Teresa; Bacci et al. 2016a), além de uma coleta mais ao sul, no município de 
Atílio Vivacqua (Fig. 2B). Apesar de coletadas dentro de algumas propriedades particulares, a 
maioria das populações encontradas estão dentro de três áreas de proteção ambiental, Reserva 
Biológica Augusto Ruschi, Estação Ecológica de Santa Lúcia e Monumento Natural 
Municipal de São Lourenço. Coletada com flores de janeiro a março e com frutos o ano todo. 
De acordo com os parâmetros da IUCN (IUCN Standards and Petitions Subcommittee 2014), 
B. ruschiana foi classificada por Bacci et al. (2016a) como “em perigo” (EN). 
 
9. Bertolonia wurdackiana Baumgratz Arq. Jar. Bot. Rio Jan. 30: 134. 1990. Fig. 1 L 
Ervas 15–35 cm alt. Ramos, folhas e inflorescência revestidos por glândulas curto-
pedunculadas (menores que 0,1 mm compr.) e tricomas simples, longos. Folhas opostas, 
ocasionalmente sub-opostas; pecíolos 0,5–6,2 cm compr., com indumento semelhante ao dos 
ramos, hirsutos; lâmina 6,5–15 × 3,5–9 cm, bulada/foveolada, estreitamente ovada a 
largamente elíptica, base cordada, ápice arredondado a obtuso, margem levemente serreada, 
ciliada, face adaxial verde-escura ou com uma faixa branca ao longo da nervura principal, 
face abaxial verde-clara a lilás, três a cinco nervuras principais. Tirsóides 4–5 cm compr. 
Flores 10–13 mm compr. Hipanto 2,7–3 × ca. 2 mm, curto-cilíndrico. Sépalas e dentes 
externos fusionados 2,5–3 mm compr., elípticas a estreitamente ovadas, margem fimbriada, 
com tricomas semelhantes aos do hipanto. Pétalas brancas a rósea-claro , 7.5–8.5 × ca. 4 mm, 
elíptica a obovada, base levemente atenuada, ápice agudo e apiculado, apículo ca. 0,5 mm 
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compr., sem tricoma no ápice, margem inteira, ambas superfícies papilosas. Estames 5,5–6,5 
mm compr.; filetes 3.5–4 mm compr.; anteras amarelas, 2–2,5 mm compr., oblongo-
subuladas, onduladas, poro introrso; pedoconectivo ca. 0,5 mm compr., dorsalmente 
calcarado. Estilete ca. 5,5 mm compr., curvado no ápice, glabro. Cápsula 5–8 × ca. 7 mm; 
sementes 0,5–0,7 mm compr. 
Material examinado: Conceição de Castelo, 4.V.1982, fl., G. Martinelli 7999 (RB), 
7.V.1985, fr., G. Martinelli 10864a (RB); Domingos Martins, fl., 17.VI.1947, L. Krieger 
1266 (RB), 15.IX.1975, fr., J.P.P. Carauta 1809 (RB), 19.I.1977, fl., A.L. Peixoto 447 (RB), 
2.V.1974, fr., D. Sucre 10735 (RB); Governador Lindenberg, 21.II.2006, fr., L.F.S. Magnago 
701 (MBML); Santa Leopoldina, 30.III.2006, fr., V. Demuner 2160 (MBML, UPCB), 
26.V.2015, fr., R. Goldenberg & J. Freitas 2175 (MBML, NY, UPCB). 
Bertolonia wurdackiana é endêmica no estado do Espírito Santo (Baumgratz 1990; Flora do 
Brasil 2020). A espécie caracteriza-se pelas lâminas foliares com superfície bulada/foveolada, 
pecíolos hirsutos, sépalas com margem fimbriada e flores com pétalas brancas. A  espécie 
encontra-se possivelmente ameaçada, pois poucos espécimes foram coletados, em somente 
quatro municípios (Conceição de Castelo, Domingos Martins, Governador Lindenberg e 
Santa Leopoldina; Fig. 2C) e nenhum deles dentro de área de proteção. A espécie habita 
encostas úmidas e sombreadas entre 500–800 m alt. Coletada com flores em fevereiro, março, 
maio, junho e outubro e com frutos em janeiro e junho. 
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